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CHAPTER 1 
INTRODUCTION 


INTRODUCTION 


The purpose of the VAX Maintenance Handbook is to _ provide a 
Compact, quick-reference source of troubleshooting, maintenance, 
Operating, and programming information that is frequently 
referenced by DIGITAL field service, manufacturing, training, and 
engineering personnel. 


This second volume of the VAX Maintenance Handbook is devoted 
exclusively to information on the VAX-11/78@ processor. 


VAX-11/780 HARDWARE MANUALS 


Title 

VAX-11/788 Power System Technical Description 
VAX-11/788 System Installation Manual 

DS788 Diagnostic System User's Guide 

DS78@ Diagnostic System Technical Description 


FP78@ Floating-Point Processor Technical 
Description 


REP@5/REP#6 Subsystem Technical Documentation 


VAX-11/78@ Central Processor Technical 
Description 


VAX-11/788 Memory System Technical Description 
DW78@ UNIBUS Adapter Technical Description 
KC78@ Console Interface Technical Description 
VAX-11/78@ Software Handbook 

VAX-11/78@ Architecture Handbook 

VAX-11/78@ Multiport Memory Subsystem 

DR78@ General Purpose Interface User's Guide 


VAX-11/78@ TB, Cache, SBI Control Technical 
Description 


VAX-11/788 RH78@ Technical Description Manual 


VAX Diagnostic System User's Guide 


Hardcopy manuals can be ordered from: 


Digital Equipment Corporation 
444 Whitney Street 
Northboro, MA @1532 


Document Number 
EK-PS78@-TD-0861 
EK-SI98@-IN-@81 
EK-DS788-UG-@@1 


EK-DS788-TD-@82 


EK-FP78@-TD-@81 


EK-REP@6-TD-6@1 


EK-KA788-TD-@81 
EK-MS786-TD-@8@ 
EK-DW788-TD-@81 
EK-KC788-TD-@@1 
EB@8126 

EBB7466 
E7-MA780-TD-0@1 


EK-DR780-UG-861 


EK-MM78@8-TD 
EK-RH786-TD 


EK-VX11D-UG-@@1 


Attention: Printing and Circulation Services (NR2/M15) 


Customer Services Section 


For information concerning microfiche libraries, contact: 


Digital Equipment Corporation 
Micropublishing (E46) 

12 Crosby Drive 

Bedford, MA 8173@ 





CHAPTER 2 
HARDWARE DIAGRAMS 


VAX-11/780 BLOCK DIAGRAM 
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CBHH CUR DECODER TBMB CAUSE PROT TRAP CODE LOGIC TAMK SEL IPA 
FROM MODE (1 O} 
PSL 


TBMB 


Tm Oat 


WVYOVIO A001E XIVLVUWVLVO Y3d4dNE-NOILVISNVYL 


Gl 


CAMP DISABLE GO (A2:A0) CAMU 


TBMF GRP O WPL fo Ae. Ar To Vv eUS 
() CAMS PARITY LOGIC AND 
CHECK TB REGISTER O 
VAMX (31. 13:9) 


A 
os CAMS GRP 0 PROTECT {3.0)/MODIFY 
TAG || Lcams Gap o vatio 


matrix OUT) | | cams GRP O ADRS (30.15) 














































FROM 
A 
nara CAMS GAP 0 PAR (2:0) comparator|LCAMU TB GRP O MATCH 
PATHS 
parity (CAMU_TB PAR (10) 
DEP VAMX (30:14) CAMR VA MUX (30°15) BUFF 
CAMY 
; To 
CAMV PROTECT (3.0) 1B 
DRIVER TBMA VA MUX (30:15) BUFF DATA 
ON TBM MATRIX 
BUS ID (31:26) CAMV REC ID (31:26) 
BUS ID PTY 3 | _|receivers| CAMV REC PAR 3 
- GANT GRP BARIED) comparator LL CAMU TB GRP _1 MATCH 
| | CAMT GRP 1 ADRS (30.15) 
a DOUT || CAMT GAP 1 VALIO 
TAG 
MATRIX Lt 
CAMT GAP 1 PROTECT (3 017 MODIFY 
a EES iat TON SUS 
CAMP DISABLE GO (A2.AO} _ TOTB y Y aaa Rs EOE OND 
fons TBMT FORCE ERR (2.0) pee a 2 ADDRESS CHECK TB REGISTER 0 
Jeb DE CAMP DISABLE G1 (A2 AO) | ate icre _ 
TBMF GRP 1 WPL rer, 


CAMP DISABLE G1({A2:A0) L 


WVYSOVIG NOO18 XIVLVW'SSASYCOV Y34I5NE-NOILVISNVYL 


cond 
Oo) 


iDPL 
IDPF (DPE 1DPD Sunes SXT (DPK 
SHF B6 70. VAL SHF 85 70. VAL SHF B4 7:0. VAL SHF 83 7:0. VAL SHF B2 70. VAL i SHF 81 7:0. VAL VLA " 
DMX B3 7:0 















DMX B2 7:0 


DMX BO 7:0 





B7 





BUFFER BYTE 7 BYTE 6 BYTE 5 BYTE 4 BYTE 3 
REGISTER (B7) spp (B6) pec (BS) \oPc (B4) i ppB (B3) joPB (B2) 






INSTRUCTION 
REGISTER 
DECODE 








































IMX BO 7:0 



































SHF B7 VAL SHF B6 VAL SHF B5 VAL SHF B4 VAL SHF B3 VAL SHF B2 VAL SHF B1 VAL LOGIC 
nes fs ides a ee aos J fe J is 
BUF B7 7:0 SHF B6 7:0 SHF BS5 7:0 SHF B4 7:0 SHF 63 7:0 SHF B2 7:0 SHF B1 7:0 SHF BO 7:0 
aos ee) (ee ea 
ee ee 
RMD B3 7:0 RMD B2 7:0 RMD B1 7:0 RMD B80 7:0 
IBA 1 YO Y1 Y2 ¥3 
IBAO MEMORY DATA BYTE SHIFTER (25810) 1DPN 


1-3 





1-2 1-1 10 11 12 (3 


a ee we eee 
yt ae BUS MD 15: 08 (BYTE 1) MEMORY DATA 
ee ti BUS MD 23:16 (BYTE 2) (MD) BUS 
BUS MD 31:24 (BYTE 3) 





TK 02909 


WVYOVIC 490718 ¥344NS NOILONYLSNI 


Lt 





CONDITION IRCE 
CODES 








MODE MUX 
BR COND 2 0. VAX 


BR INSTR 


BRANCH 
DECODE 
LOGIC 














CONTEXT 
(CTX 3.0) 






SPECIFIER 
DECODE 
LOGIC 





SPECIFIER DECODE BITS 
SEL SPC 









VAX 
EXECUTION VAX DECODE 7:0 


ADDRESS 
IRCC ROM SEL EXEC 


EXECUTION 
POINT EXC CT 2:0 


COUNTER 








PDP-1t 
EXECUTION 





CM DECODE 7:0 








ROM 
IR 
IDPA IRCC cB 
INSTRUCTION ——s que que cms cee es ee cow 
BUFFER BYTE 1 BYTE O 
REGISTER 
tRCA 
SRC MODE : 
DST MODE ) CM EXEC 


SEL SRC 


IBUF EN (07:00) 





(CALL = 3) 
SERVICE 
{8 STALL, 
ERRORS BUS UPC 
07:00 TO 
DECODE MICROSEQUENCER 
ADRS 07.00 
IRCE 
STALL, 
TRAP. 
INTERRUPT, 
TB MISS 


TK-0400 


WVYSVIG N9018 3009040 NOILONYLSNI 


8l 


EXPONENT SECTION 


NABS 
ROM 





BUS CS {15:13} 







EALU 


US CS [29:26] 


B 
{ow [am \ Pa 





AMX EXP 
SHF VAL 










BUS CS [29:26] 


BUS CS [24] 


ARITHMETIC SECTION 
BUS CS [63:58] 





# 
SPI 
CON 
SP2 
CON 
sc 


FLOATING POINT OPERANDS 
(SD, EALU EXP, DREG) 


BUS CS (29:26} BUS CS [41:36] 


PC 





SETA 
(RA} 
16 X 32 






RA ADDRESS. 
KMX 03.00, 
ADD/SUB BIT 





SCRATCH PAD REGISTER SETS 









REGISTER 







r Ct a i oe Se oe 

| ] VAMX 31.16 
VA 08:02 TO ARITHMETIC SECTION 

| Vax MODE VAMX 75:09 

t 5 J BUS CS (34:32) 
Py Zee ce 

(ere re Pac | 
| Lok id : 

TBUF ADDRESS BUS CS [34 32} 





ADDRESS SECTION 
BUS CS (34:32 


fom, [a 


| eee nae 


BUS CS [34 32| 
PC 03:00 
BUS CS {25} BUS CS {95:92] / wx \ 


a1 =2 =4 








DATA SECTION 





TO;F ROM 


N 
MD 


ganas Mowe [oul onl 
BUS POINT BUS 
ACCELERATOR 
DECIMAL MEMORY 


D NiIBBLE SWAP DATA 
BUS CS [91:88] 


ec 


BUS CS [77] CONSTANT 
URMX BUS CS {54:51} 


INTERNAL 
DATA 





Te 0021 


WVYSVIC 49018 HLVd VLvVa 


—_ 
© 





 senanaoians 















































































SBi CLOCK STOPPED H 
OSC4XF H 
ae TPA) H 
ome SBITP H 
GENERATION | OSC2XF 1 L stART/stop/ster |GATEDCLK L| sequence | [ecukiH | Sr ee al eee 
ae | [Pocky Baas Be EaipDGLE G 
(CLKM) (CLKN) (CLKS) IPDCLK (0) H | (CLKS) aa 
[Troe or oi a ona 
JUMPERS 
x 
|r 
EXTERNAL OSCILLATOR x| x a : 
Zi 2 has TO CPU CLOCK 
sd id - DISTRIBUTION 
BARC SONEn Ue FAKEFAU.L 
FROM MICROSEQUENCER | SEQUENCER FAKEDEAD L > 
FROL (CLKP) 
PRES CONTROL 
FROM PROCEED L SIGNAL 7 q > O oe SBI DEAD L 
CONSOEE STS L SYNCRONIZER POWER FAIL FETS ear 
INTERFACE ee (CLKT) [SOMM_ENAB (11 H (CLKR} A ii SBI FAIL L 
SOMM L PS DCLOL | 
| 1234123 4 PS ACLO L. 
DCLO ACLO 
eS 
FROM POWER SUPPLIES . 
CPU CLOCK DISTRIBUTION INDICATOR | CPU POWER FAIL SEQUENCER 
LEDS 
{CLKJ) 
CPU DCLOL 
POWER FAIL EPLAGLO L 
CNSL RESET L— SERUENCER P FAIL INT (1)H 
ers QBUS ACLO L ACLO OR FAIL H 
; SYS INITAL 
SBITP H CLOCK SIGNALS BAT DCLOH Soo iNiTe 
SBITP L RECEIVER TO CPU MODULES pial Bal CLKK, CLKL) ITH 
SBIPCLK H (CERES: SYS IN 
SBIPCLK L UPROG INIT H 
SBIPDCLK H (CLKA) 
SBIPDCLK L 
[ MAINT PF TEST POINT L | 
De ae ae eS eaten — ee eee == eo SS TE ees | el ae a io rs iis ee 


TK-O724 


WVYSVIG N901d JINGOW AVON 


02 





BUS CS UPAR 206 BUS CS $5 00 









a, 
oe @ 
WCS 
WCS WR CYCLE P.R.S,T. wcs ERA 
) 


WCSA 


DATA 


3 PARITY 32 DATA 32 DATA 32 DATA 
CSA 09 0O 
WE WE WE 
i= SELECTOR /\ 
eeayanree: 7 smo 


Re ©. UO) ) 
O oe. QQ 
WR SEL eae 
& a 5 
ae ee 


a BUS UPC 
| eee WCS ADRS 
09 00 







WCSA CS WR (95 64) CS WR (63 32) CS WR (31 00) 


ae 
WCS ADRS 10 rr 










J5 Pep 
ae leet 
DATA 
DECODER oaeuee SELECTOR 
ee VES SENEAR ig (OINTERAUPT 
ieee ere = eS fee ee CONTROL LOGIC 


E 


a 

BUS UPC 12 

BUS UPC 11 

WwCSA BUS UPC 10 

CLK DELAYED 

ENCODER ap’Sel 7.0 
ID BUS WR SEL 
J+4 J2 


BUS ID 07 oof BUS 1D 31 00 


_ Cas 






DATA 31 00 





ae WR DATA 31 00 


TR O245 


WVHOVIC 190718 (SOM) SHOLS TOYLNOOD ATEV LIM 


LC 


PARITY ERROR INDICATORS 
TO TRAPS AND INTERRUPT CONTROL 


PARITY 
CHECKERS 


BUS CS UPAR 2:0 





BUS CS 95:00 


Ce ie ee 


BUS CS UPAR 2:0 BUS CS 95:00 


=: /\ 


Ps 3 PARITY 32 DATA 32 DATA 32 DATA 


ez 





sa 
@ O 
Bee he Peed PU ces ee 3 PARITY 32 DATA 32 DATA 32 DATA hl 
BUS UPC 11 _ ert 
BUS UPC 10 PECOBEM =<. | SELECTOR 3 PARITY 32 DATA 32 DATA 32 DATA 
Eke 
CLK DELAYED a eanicy eee pte peek 
35 


BUS UPC 09:00 


TK-0243 


WVYOVIG 19018 (SOd) JHOLS TOY LNOOD WOdd 


CC 





INSTRUCTION 
DECODE 
LOGIC 






UPC 07 00 

























PROM 
CONTROL STORE 
{PCS} 


WRITABLE 
CONTROL STORE 
IWCS) 


ECO DISPATCH 06 










v BUS 
SERIAL OUTPUT 
SHIFT REGISTER 





Vv BUS CHANNEL O 


VARIOUS ea USCF 
ePU UECO REG UPCSV REG MiCROSEQUENCER 
CONDITIONS SEQUENCER INPUTS 
LEOS 
FROM FPA FPA OR CIB UPC 12 CLK 
OR CONSOLE USCH SYNC PULSE 
BREAK 
(CONSOLE MAINT) COMPARE BREA Mared 


DECISION 
POINT BRANCH 


RETURN 
CALL 


NOP 


USUB 
CA 
OECODE " 


USCA 








RETURN 


RETURN 
(USUB = 2) 











BRANCH 
MUX’S 









UPC BREAK REG 


USTACK REG 


MICRO 
STACK 
(16 X 16) 





BRANCH 
ENABLE 
DECODE 


UBEN REG 
















BRANCH 
INPUT 
SETS 






USCC 


wcs 
ADDRESS TO WCS 


AND 
CONTROL 








tm O714 


WVYOVIG 19018 YSDNANDIASOYOIW 


A 


CNSL RESET 
ROM NOP, UPC12 
CLK CNTRLS 

V BUS CNTRL 

V BUS CLK 


SCP SWITCHES 0 V BUS DEL CLK 


10 ADDRS ICLC INTR HO 
AND CNTRL pon: V BUS SER DATA PF SIGNALS 


QBUS 
Sep a: 
sd se Sl 
= 
| i oS 
Fae : 


CIBA,B 
CLOCKS, ENABLES 









10 BUS ADDRS AND DIRECTION 















cIBS 
TOID 
Ea BS 


ADDRESS 
DECODER TIMING ADDAS 

TERM- CIBM DECODE TERM. 

INATOR INATOR 


CIBR,T,U,V CiBB,J 


Q BUS DATA/ADDRESS 
Q BUS SYNC/CONTROL 









ID BUS DATA 










TK-0195 


WVYSVIG 100198 GYVO0E FJOVAYSILNI JIOSNOD 


vc 


10 


EXPONENT 
EALU DIFFERENCE 
A B . 
Pa 4 
DALU CALU 
i i 


FPA CONTROL 


(B 
OPCODE 
SPECIFIERS 


FCT m8289 SLOT 28 
FPA CONTROL. SIGN PROCESSOR. 


EXPONENT PROCESSOR 
8 







to] 


: SIGN PROCESSOR 


EALU 
OPCODE 





EALU 
OUT 











CONTROL 
TO ALL 
FPA LOGIC 






CONTROL 
STORE 
512x48 











| NEXT ADDRESS 


+ ees a 
CS BUS - .95:00' » 


ive eh? Acie i een _—-—__-—» 


FAD M8288 SLOT 27 
FRACTION ADDER 





FNM M8285 SLOT 24 
FRACTION NORMALIZER 


FMH/FML M8286/M8287 SLOT 25/SLOT 26 
FRACTION MULTIPLIER 






DOUBLE | 
PRECISION 


ROUND 
BIT 
GEN 














; 8 fRomA 'ROMB 


i MATRIX! MATRIX 
MC1 MCO 


BUS FP A « 33:00. 
32 


BUS FP B « 33:00 A 


RLB 
GRB 


SYSTEM tO BUS: 31:00°- BUS DFMUX -.31 00°. (T.S.) 


Tx o83@ 


WVYOVIC 19018 (Vdd) YHOLVYH3STSI0OOV LNIOd-ONILVOTS 


KA780 TR AND SYSTEM ID REGISTER JUMPERS 


b od f j 1 n r t vx z bb dd ff jj 11 nn rr tt vv 
a c e h k m p s uo ow y aa cc ee hh kk mm pp ss uu 


B vw oB vB VW B vw 
A J1¢ uu oA Jllsoyy COA J12 uu OA 313 UU 


System ID Register 
Remove Jumper to Assert Bit 


TR Arbitration Level 





Bit Jumper Signal 
] Ji3 VV 
1 J13. «TT 
2 Ji3 RR 
3 J13 NN 
4 J13 LL SYSTEM 
5 J13) JJ SERIAL 
Wire Wrap 6 Ji3 FF NUMBER 
F@2M2 to 7 Ji3 DD 
8 J13 BB 
1 a F92Cl 9 J13 2 
2 -- -- —— I F@2D1 18 J13, X 
3 -- - I _ FO2E] ll Jg13 V 
4 — - I I FO2F2 12. g13.-T } MFG 
5 -- I -- + FO2H2 13. 313 R PLANT 
6 -- I -- I F62J1 14 «913 «ON { ID 
7 -- I I -- FG2I2 15 Jg13 OL 
8 -- I I I FO2M1 16 0 06313 J 
9 t -- == = FO2N] 17. +Jgl13 F 
18 I -- -- I FO2P1 18 Jg13 D CPU 
11 I -- JI -- FO2P2 19 J13 B CLUSTER 
12 t -- I I F@2S2 26 Jgl2 vw ECO 
13 I I -- -- FO2T2 21. -d12 “tT LEVEL 
14 I I -- I F62U1 22 J12 RR 
15 I I I -- FG2U2 23 J1l2 NN 
16 I I I I teens 24 Jl2 LL 
25 gl2 JJ SYSTEM 
26 Jgl2 FF TYPE 
27. gl2 DD 91-11/788 
28 Jgl2 BB 92=? 
29 J1l2 2 63=? 
386 gl2 Xx 
31 gl2 sv 


SYSTEM IDENTIFICATION REGISTER (SID) 


31 24 23 19 18 1814 1214 00 
TYPE NUMBER LETTER PLANT SERIAL NUMBER 
ECO LEVEL BESTS 


25 


KA780 WCS JUMPERS 


wes 
Slot 28 
Fa de 







Optional WCS 
Slot 18 
J1l 





IT 

L 

I I 

Set Oo) I 

I I I -- 
hi I ata | 
I ees: it) vt 
== oJ] Il, al 





NOTES: 


1. Addresses 9-4K are reserved for PCS. 

2. M8233 starting addresses are in 1K increments. 

3. M8238 starting addresses are in 2K increments and begin on 
even boundaries only. 
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CHAPTER 3 
MICROCODE 





CONTROL STORE FIELD MAP 


* s c s s 
; 156 114 143 12! 11 #+%10 O98 O8!} O07 O06 OS O04! 03 O2 Ot 00} 
Ot pee fen fe pom mn pee Fawn fen pee gone heme pooe prea deens 
‘ EALU ‘ JMP } 


= & s s e 
' 31 30 29 28! 27 26 25 24} 23 22 21 203 19 16 17 16! 
On rn Ba pnt pan Bn pene epee bmn geen tenntenns 
' EK $ MSC 'VAKIFEKISCK! CCK 1 €BMX | SMX } 





* * ° * ? 
: 47 46 45 44} 43 42 41 40; 39 38 37 $36; 35 34 33 32} 
Ot rn Ba nn han pan Bn rn pn qn Feta ten teams 
i ADS} MCT/CIO ; FS; SPO : PCK : 
pm pa 8 an pn ann en Fen tan Heme Bmp mm nde nn toms 
* cd * * e 


+; 63 62 61 60; 59 58 57 56! 55 54 53 52} 51 50 49 48} 
: KMX H SI/ACM { QK ' SGN ' 


> s Ld oS * 
| 79 78 #%77 #%76$ 75 74 %73 72} 71 #=+%70 69 68} 67 66 65 64} 
Op haa 8 a pn ann pn m8 a pn pn pen Bann penn qantas 
‘ DT ;RMX; BEN ; ACF } ALU ; SsuB { 
Dn On pan panne 8 a pare pn qn Bm penn gem 4nm—s 


s td e % s 
; 95 94 93 92} 91 90 89 88! 87 86 85 84} 83 82 81 80} 
Ba a nm 0 an an rn an Onan pn gn tema gpemn gon mqomns 
IBC : DK ' SHF ' BMX ' AMX | 
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MICROCODE ROUTINES THAT SUPPORT CONSOLE SOFTWARE 
STARTING ADDRESSES 


"CONSOLE MICRO-CODE" 


;MICRO-CODE ROUTINES TO SUPPORT CONSOLE SOFTWARE. 
;ROUTINES EXPECT DATA IN RXDB, ANO IN [O[T1],10[T2] 
;AND THEY RETURN DATA IN TXOB, STATUS IN ID(O.SVJ, 
sANO ADDITIONAL INFORMATION IN IO[T3]. 

7PC IS USED WHENEVER R15 IS REFERENCED. 

;NO EFFORT IS MADE TO SAVE INTERNAL REGISTERS, 


>; INFORMATIGN ANDO PARAMETERS NEEDED FROM THE CONSOLE, 
;ARE LOACED IN I[Of{RXCS] AND ID{[T1],1D[T2]. 
;RESULTING DATA IS LOADED IN ID[TXDS8] AND ID[T3], 
;AND STATUS INFORMATION IS LOADED IN I0[0.SV}. 


;ROUTINE: START-AODRESS: PARAMETERS: (* MEANS SUPPLIED BY CONSOLE) 
; EXAMINE MEMORY 120 ID[Tt]=BYTE,/WORO/LONG-PARAMETER »* 
; ID[RXDB]=VIRTUAL ADDRESS 


: ID[TXOBJ=MENORY DATA 

: ID[T3}=PHYSICAL ADDRESS 

: ID{D.SV]=STATUS-CODE 

DEPOSIT MEMORY 121 ID{[T1]=BYTE/WORD/ LONG-PARAMETER * 
IO{RxXDB]=VIRTUAL ADORESS * 
1O[T2]=MENCRY DATA «= 
ID{ TXOB]=PHYSICAL ADDRESS 
ID[D.Sv]=STATUS-CODE 


et me ne ee ce ee ae er em i ee es i ee ee ei ee ee ee ee ie i ee ee eee ee ee eee 


;EXAM.GEN.REG. 122 IO(RXOB]=REGISTER NUMBER * 
: IO[TXOB]=REGISTER DATA 
;DEPO.GEN.REG. 123 IO(RXOGB]=REGISTER NUMBER * 
: ID[T2]=RESISTER DATA * 
;EXAM.PROC.REG. 124 ID[RXDBJ=REGISTER NUMBER * 
: ID[TXDB]=REGISTER DATA 
;DEP.PROC.REG. 125 ID[RXDB]=REGISTER NUMBER * 
; ID[T2}=REGISTER DATA * 

; CONTINUE 127 

;QUAD-CLEAR 129 ID[RXDB}]=QUAD-ADDRESS »* 
;SBI-UNUAM 12A 


oe a eS ES AR A A RT a i SS ARP SD 
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LE 








BEN Name UPC<@2> UCP<@1> UPC<@@> 

4] NOP 4] 4) 4) 

1 Z 4) ) ALU Z 

2 ROR LA<@1> PSL<C> LA<@@> 

3 C31 4) ALU C31 4) 

4 IRC.ROM IRC.ROM IRC.ROM IRC.ROM 

5 IB.O IB.O 

6 ACCelerator ACC UB2 ACC UB1 ACC UB@ 

7 

8 DATA TYPE @ = Normal 2 = Field Sre Read + ASRC + ASRC + 

VAX 1=oQ0O+D 3= Addr Src Modify VSRC Q + D 

8 END DP] Read + D Class JI Class + 

-ll Modify DM27 

9 IR2-1 g IR<2> IR<l> 

VAX 

9 PC Modes Q SM or DM Dst R 

-ll 47 + 57 -eq. PC 

A REI Mode .lt. 

ASTLVL 
B IB TEST A= TB Miss 2 = Stall 4 IB IB ERROR + 
1 = Error 3 = Data OK running DATA VALID 

€ MUL sc.ne.@ D<@Al> D<@a> 

D SIGNS QO< 31> D.ne.@ D<31> 

E INTERRUPT AC Low Internal Interrupt 
Interrupt Request 

F Decimal %) D<7:8> D<3:8>= 
38-39 08 + OD 


SNOILONNA 3ISVN3 HONVYS AGOQOYOIN 


ce 








BEN Name UPC<@3> UPC<@2> UCP<@1> UPC< 88> 
10 uTrap Vector uVECT<3> uUVECT<2> uVECT<1> uVECT<@> 
ll Last -PSL<FPD> Nested Wr Chk* ~Read+ 
Reference Error -Intlk Intlk 
12 EALU CC EALU N EALU Z sc.ne.@ Sign Src 
13 
14 sc 0 = = ]+31 @ SC<9:8> SC.gt.@ SC<9:5> 
l = = .gt.3] -ne.@ -ne.@ 
15 ALUI1-@ (previous cycle) Rlog ALU<1:@> ALU<@1> ALU<00> 
Empty .eq.0 
16 STATE7-4 STATE<7> STATE<6> STATE<5> STATE<4> 
17 STATE 3-4 STATE<3> STATE<2> STATE<1> STATE<@> 
18 D Bytes D<31:24> D<23:16> D<15:8> D<7:6> 
-ne.@ -ne.8 one.@ -ne.@d 
19 D3-@ D<@3> D<@2> D<8l> D<@@> 
lA PSL cc PSL<N> PSL<Z> PSL<V> PSL<C> 
1B ALU CC ALU N ALU Z IR<@> ALU C3l 
BEN Name UPC<@4> UPC<g3> UPC<@2> UPC<@1> UPC<@@> 
1c PSL Mode ~VAMX< 31> -VAMX< 30> -Console -PSL<IS>* Kernel 
Mode -PSL<CM> Mode 
1D Translation PTE Data Q TB Miss + TB Miss + 
Test -~Valid Aligned Access Viol. lst Modify 
1E 


(LNOD) SNOILONN4A 318VN3 HONVYE JGODOYOIW 


MICROTRAP VECTORS 


Number 


108 
1@1 
162 
1863 
144 
165 
186 
107 
198 
169 
16A 
1B 
18C 
16D 
1BE 
10F 


Function 


System Initialization 
Unaligned Data Trap 

Page Trap 

Modify Bit 

Protection Violation 
Translation Buffer Miss 
Reserved Floating Operand 
Translation Buffer Parity Error 
Cache Parity Error 
Reserved 

Reserved 

Reserved 

RDS Error 

Timeout or Error Confirm 
Odd Address Error 

Control Store Parity Error 
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MICROCODE MEMORY CONTROL FUNCTIONS 


= os irap on Ss 

ans eee 1, it A 0 By 

Per See ee RR ET 5: 

, ) NI HISIMC Fi BOBC TI 

A vi Ci E:AtI —E AT SG APP EE 
D MCT Fi/! T! CiVviS SS GGFODAA R,; 
§ 3210 SIP; N! KiE!iIS S ENMR ERR R} 
SSS ar So $m pam e epee pment ne tren ner eae + 
Q aced OV! ' RININ NN NNN YN NY 
0 0001 O\V!} : 'NINNNNNNNNWN! 
0 0010 O1VI ' WININNNNNN YN WN} 
0 0011 OQ; ! et i 
09100 OF | tft i 
0 0101 O'vi w! 'INiIY N--~N- YN YU 
0 0110 O1Vi Wi WiYiY Y * YYYNY! 
QO 0111 O;VilwW! ONS Se Se SS SOY INV 
0 1000 Oiv! Ri RiVi¥Y Y * * NYY YY! 
0 1001 Oivi R} INjIYN--N- YY Y} 
0 1010 Oivi Ri wiviy Y*x « YY YY Yi 
O 1011 O:Vi RIIBIY'Y Y Y YYYyYYY} 
0 1100 O!vi R} RININNNNNYNWNWN} 
0 1101 O;VIIR} iIN}JY N- -N- YY Y! 
01110 OfVIIRi wiyly y- -yY-y>pyy 
O t111 0; ; Este A i 
1 0000 0; |HOLD ININNNNNNNANWN! 
1 0001 0! {UNJAMININ NNNNNNNWN! 
1 001G CIPI INVALIN|jINN NNNNNNN 
1 0011 O1P} VAL [NINN NNNNNNN! 
1 0100 O'P'EXTwRININNNNNNNNY! 
10101 O;P' W ININNNNNNNANAW Y! 
10110 0} } on ' 
1 0111 O:P} IWININNNNNNNNANY! 
1 1000 0} ! AGE } 
1.1001 O;P} R ({ININNNNNANNNYY! 
1 1010 0} ! ue x } 
161011 O}P! ISR ININNNNNNNAWN Y! 
1.4100 0: | ne : 
191101 O;P!' IR |ININNNNNNNY Y! 
t 1110 0: $ es i 
1 #917711 OFT} R JININNNNNNNNW! 
O XXXX 1} | 'INNNNNNNNWN! 
1 XXXX 1/1}; R JNINNNNNNNWNVN! 
Abort Ref on Trap? AAA AAARA 


utrap on conaition 

utrap on cond:tion uniess MSC/ 
SECOND.REF or RETRY.NO.TRAP 

do not utrap on condition 
nNardware benaviour undefined. 
ucode must prevent condition 
T.RCHK 

.NOP 

T.WCHK 


~< 
| 


wRITE.V.NOCHK 
wRITE.V.WCHK 
LOCKWRITE.V.XCHK 


READ. V.RCHK 
READ.V.NOCHK 


READ. V.WCHK 
KEAD.V.IBCHKK 


READ.V.NEWPC 


LOCKREAD.V.NOCHK 
LGOCKREAD.V.WCHK 


SBI.HOLO 
SBI.HOLD+UNJAM 
INVALIDATE 
VALIDATE 


EXTWRITE.P 
WRITE.P 


LOCKWRITE.P 


READ.P 


READ. INT.SUM 


LOCKREAD.P 
ALLOW.IB.READ 


NO MEMORY OPERATION 
DEFAULT: ALLOW I8 READ 


(A=any, R=read) 


34 


Ge 


Hex 
Value 


8H-B5 
a4 
07 


A8-OF 


16-17 


LBS LE 


20-2F 


30-3F 


40-4F 


oS 


6A-6F 


TOHTE 


USPO Field 
BUS CS 
41 48 39 38 37 36 35 
B 4 0 0 xX Xx x 
A 8 4 B 1 1 @ 
B B A 0 1 1 1 
A A ui i) R N 
Y My b a A C N 
| | | ae 
| | | ae 


Scratch Pad Operation 


No operation 
Load LC 
Write RC, RB 


Load LA, LB 


Load LA 


Write RA, RB 


Load LC 


Write RC 


Load LA, LB 


Write RA, RB 


Load LA, LB 


and Write RC 


Load LC 
Write RA, 
RB 


;Address 


SCO@3: 08 
;Address = SC@3:08 


;Address determined 
by ACN value 


;Address = General 
Register (R@-R7) 


;Address determined 
by ACN value 


;Address = Temporary 
Register (T@-TF) 


;Address = Temporary 
Register (T@O-TF) 


;Address = General 
Register (R#-RF) 


;Address = General 
Register (R@-RF) 


;Address = General 
Register (R11) 
;Address = Temporary 
Register (T@-TF) 


;Address = Temporary 
Register (TO-TF) 
;Address = General 


Register (Rl) 
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TOC be Machine definition : ACF, ACM, ADS, ALU, AMX* 


ACF /=<71:370>, .DEFAULT=0 
NOP=0 
SYNC21 
TRAP=2 
CONTROLS=3 


ACM/=<57355> 
PwR,UP=0 
ABORT=1 
POLY .DONF=6 


ADS/=<47347> 
VA=0 
IBA=1 


ALU/=<69:66>, .DEFAULT=0F 
A-B=00 
A-B.RLOG=01 
A-B-1202 
INST. DEP=03 
A+B41=04 
A+6=05 
A+B. RLOG=06 
ORNOT=07 
XOR=08 
ANDNOT=09 
NOTASOA 
A+B+PSL.C=0B 
ORZ0C 
AND=00 
Br0OE 
AZ=O0OF 


AMX/=<81380> 
LAz0 
RAMX=1 
RAMX.SXT=2 
KAMX.OXT=3 


JACCELERATOR CONTROL 


sACCELLERATOR=DEPENDENT CONTROL FUNCTION 
s ACCELERATOR MISCELLANEOUS CONTROL 


?RETURN ACCEL TO MONITORING IRD 


;ADDRESS SELECT 


7ALU CONTROL FUNCTIONS 


s INSTRUCTION DEPENDENT 


sA GR. NOT. B 
7A .XOR,. B 

7A AND, NOT. B 
3.NOT. A 


7A OR. B 
7A AND. B 


7AMX TO ALU 


3;RAMX SIGN EXTENDED ACCORDING TO DT 
J;RAMX ZERO EXTENDED. OXT(L)=0 
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" Machine definition : BEN, BMX* 


BEN/=<76372>, .DEFAULT=0 


we 


NOP#0 

zZsl 

ROR=2 

c3is3 
IRC.ROM=4 
IB,035 
ACCEL#6 
DATA, TYPE=8 


END.DP1=8 
IR2-129 
PC. MODES29 
REIZOA 
SRC.PC=0A 
IB. TEST=08B 


MULZOC 
SIGNS20D 
INTERRUPTZOE 
DECIMAL=0F 
UTRAP=10 
LAST.REF=11 


EALU=12 
ScC=14 
ALU1<+0215 


STATE7<-4=16 
STATE3*0217 
D.BYTES=18 
D3=-0#19 
PSL.CC21A 
ALUZ1B 

PSL. MODE=1IC 
TB. TEST=1D 


BMX/=<84382> 


MASK=0 
PC.OR.LB=1 
PACKED. FL=2 
LB=3 

LC=4 

Pc=5 

KMX=6 
RBMX27 


sBRANCH ENABLE 

NO BRANCH 

* ALU Z 

s$LA<i>, PSL<C>, LA<O0> 


4 ALU C31, 0 


3OUTPUT OF EXTENDED IRC#ROM 

3IB 0 READY ? 

3CODE FROM ACCELERATOR 

3 (VAX MODE) *, ASRC+VSRC, ASRC+O+D 

3 O=-NORMAL, 1-=QUAD OR DOUBLE 

; 2-“FIELD, 3==-ADDRESS 

#(C-11 MODE) *, O CLASS, J CLASS¢D™27 
3(CVAX MODE) *, IR<231> 

3C-11 MODE) *, SM474+S5M57+0M474DM57, DST R=PC 
(VAX MODE) MODE.LSS.ASTLVL, *, * 
3(°11 MODE) SRC RPC 

3 O--TB MISS, 1°-°ERROR 

$ 2-°STALL, 3-=-DATA OK 

3SC.NE.0, D<13:0> 

3Q@<31>, D.NE.0, D<31> 

7AC LOW, INTERNAL INTERRUPT, INT REO 
39, D BYTE O VALID DIGIT, D2“0 NEG SIGN 
s*MICROTRAP DISPATCH VECTOR 

3°FPD, NESTED ERROR, LOW TWO BITS? 

3 OweKEAD INTERLOCK, 1-"READ, READ CHK 
$ 2-eWRITE, 3e-READ, WRITE CHK 

7EALU N, EALU Z, SC,.NEQ.0O, SS 
#SC<938>.NE.0, SC.GT.0, SC<925>,NE.0 
3RLOG EMPTY, ALU<13:0>20, ALU<1>, ALU<O> 
3} (ALU BITS FROM PREVIOUS STATE) 
SSTATE <734> 

STATE <330> 

SBYTES 3, 2, 1, 0 OF D.NE,O 

3D<330> 

3N,Z,V,C OF PSL 

ALU N, ALU Z, IR<O>, ALU C31 
t-VA<C31230>, -CONSOLE, IS¢#CM, KERNEL 
sPTE VALID, ALIGNED, QUAD, + 

3 O=-TRANSLATION OK, le=}jWR CHK AND M=0 
3} 2=-ACCESS VIOLATION, 3-<TB MISS 


sBMX TO ALU 

7A 0 IN THE BIT SELECTED BY SC<4:0> 
348 UNLESS R=PC, THEN PC 

sPACKED FLOATING 


7D OR @ 
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eTOC a Machine definition s cC¢ 


CCK/2<22320>, .DEFAULT=0 CONDITION CODES 


K, CIb, OK, DT" 


sNote = * = RESERVED OPERATION, “ALU SIGN" AND "AMX SIGN" ARE SIZE DEPENDENT 


J PPO Pee Oe eS SS EHS C SR TS ROHS TSH SSK SSFP SCF es ee TTFe Ste SSF See Teves west eerweneewewers+ 


NATIVE MODE PSL I COMPATIBILITY MODE PSL | 


See ee ewen ss OD TS TOTS OSS KH HE SHE FORE 4 WDHMSOPSSHT SOBER TTS} ST SSTHF FAH eGeTF Se TeweaS+ausesvawvevswtessd 


? 

7 

3 N [ z ivic4 N t 2 ! vit Cc t 

a Selle ke a oth lett keke taknted to keked cehetetdetetatelabel tlehe te delelabehtetebe tt atedhel tobeked doketetateteleked 7 
NOP=0 ; N | Z. tvic4 N t Z !vie c t 
LOAD. UBCC=It ; N t zZ ivirc4 N t z !viit Cc ' 
SET.V=2 pe VALIDITY=Ccvid; N | Z fidgct * ! * ( * | * t 
NWAMX.ZeTST.VCUVCE3 * AMX SIGN | Z.and.(ALU.eq.0) | V i C | AMX SIGN | Zand. CALU.eq.0) I Vii c t 
ROR=4 pe VALIDITY=<vVO>} * | * 1 * {| * ¢ ALU SIGN | ALU.eq,0 {0 | AMX<O> | 
NZ~ALU.VC.0285 3 ALU SIGN J ALU, eq.0 io | 0 | ALU SIGN J ALU.eq9.0 10 | 0 | 
NZ~ALU.VCLVC=6 yo VALIDITY2<V1>; ALU SIGN | ALU.eq.0 Ivieced | } | | 
CUAMXO=6 y eVALIDITY=<vVO>; ] | | ! N 1 zZ 1} Vo | AMX<O> | 
INST.DEP=7 7 Instruction dependent I 

Rad aed eae he taketh katate delet: caked caleten, tahetelekatekehetoah debetetetehttadahhahehataketeh doled dekteeeeteket 2 


CID/=<45:42> 
NOP=1 
ACK=5 
CONT=7 
READ.SC=9 
READ, KMX=06 
WRITE.SC=0D 
WRITE .KMX=0F 


DK/=<91:88>, .DEFAULT=0 
NOP=0 
LEFT2=1 
RIGHT2=2 
DIV=4 


LEFT#5 
RIGHT=6 
SHF=8 

SHF .FL=9 
ACCELZ0A 
BYTE .SwAP=0B 
G=0C 
DAL.SC=0D 
DAL. SVZ20E 
CLREOF 


DT/=<79378>, ,.DEFAULT=0 


LONG=0 
WORD=} 
BYTE=2 
INST.DEP=3 


FCONSOLE & ID BUS CONTROL IF FS/1 
7DEFAULT, ALLOW AUTO IB READ 

3SET CONSOLE ACKNOWLEGE FLAG 
#CLEAR CONSOLE MODE 

READ ID BUS REG SELECTED BY SC 
FREAD ID BUS REG SELECTED BY UKMX 
WRITE REG SELECTED BY SC 

sWRITE REG SELECTED BY UKMX 


DEFAULT, HOLD 

#DOUBLE SHIFT LEFT 

s;DOUBLE SHIFT RIGHT 

3IF NOT ALU CRY, SHIFT LEFT 

3 ELSE LOAD FROM SHF 

sSHIFT LEFT 

*SHIFT RIGHT 

#LOAD SHF MUX, INTEGER FORMAT 
sLOAD SHF MUX, UNPACKED FLOATING FORMAT 
*LOAD ACCELERATOR DATA FROM DF BUS 
tREFLECT BYTES AROUND BIT 16 

7LOAD @ THRU DAL 

LOAD DAL(SC] 

s}LOAD DALCSHF VAL] 

#LOAD ZEROS 


DATA TYPE 

sCONTROLS AMX SIGN/ZERO EXTENDER, SHF AMOUNT, 
CONDITION CODE SETTING, AND MEMORY REFERENCES 
s;DEFAULT 


PINSTRUCTION DEPENDENT = 
7ANY OF ABOVE, QR QUAD/DOUBLE 
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2TQOC " Machine definition s EALU, EBMX, FEK, FS, IEK, 18C" 


EALU/=<15313> 
AzQ 
OR=1 
ANDNOT=2 
B=3 
A+B=4 
A-B=5 
At¢1=6 
KABS.A=B=7 


EBMX/2=<19:18> 
FE=0 
KMX=4 
AMX. EXP=2 
SHF,VAL=3 


FEK/=<24324>, .DEFAULT=0 
NOP=0 
LOAD=1 


FS/=<42:342> 
mMCT=0 
cid=1 


TEK/=<31230> 
NOP=0 
ISTR=1 
TACK=2 
EACK=3 


I8BC/=<95392>, .DEFAULT=0 
NOP=0 
STOP=1 
FLUSH=2 
START=3 
CLR.O.1=4 
CLR.2.325 
BDOEST=7 
CLR.Oz0C 
CLR.1=0D 
CLR. OF 3S0F 
CLR.1*5.COND=0F 


EXPONENT ALU 


7 “ABS CA=B) 


,EBMX TO EALU 
7;DEFAULT 


SHIFT VALUE 


sFE REGISTER CONTROL 
;DEFAULT, HOLD 


FUNCTION SELECT FOR 43-46 
;ENABLE MEMORY CONTROL 
7ENABLE ID BUS AND CONSOLE CONTRO! 


sINTFRRUPT AND EXCEPTION ACKNOWLEDGE 


7STROBE INTERRUPT REQUESTS 
sINTERRUPT ACKNOWLEDGE 
FEXCEPTION ACKNOWLEDGE 


7;IBUF CONTROL FUNCTIONS 
;DEFAULT 


;FLUSH IB AND LOAD IBA 


7;CLEAR BYTES 0,1 (#11 OPCODE) 

;CLEAR BYTES 2,3 (=11 ISTREAM DATA) 
STRANSFER BRANCH DISPLACEMENT 

s;CLEAR BYTE 0 (VAX OPCODE) 

s;CLEAR BYTE 1 (VAX SPECIFIER) 

#CLEAR BYTES 0-3 (#11 OP & DATA) 
7CLEAR BYTES 1*5 CONDITIONALLY 

IF THERE IS NO SPECIFIER EVALUATION, 
CLEAR NOTHING, IF A SELF-CONTAINED 
SPECIFIER, CLEAR IT. IF IMMECIATE, 
ABSOLUTE, OR DISPLACEMENT, CLEAR THE 
ISTREAM LITERAL, 


=e Se Ge te Us 
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® Machine definition H 


ID, ADDR/=<633:58> 


-e 


IBUF20 
DAY.TIME=1 


SYS.ID=3 
RXCS=4 
RXDB25 


TXCS=6 
TXDB=7 


DO=8 
NXT,PER=9 
CLK.CS=0A 
INTERVAL=0B 
CES=0C 
VECTOR=0D 
SIR=0E 
PSLZOF 
TBUF210 
TBEROT12 
TBER1I=13 
ACC.0=14 
ACC.12=15 
ACC, 2=16 
ACC.CS=17 
SILO=198 
SBI.LERR=19 
TIME, ADOR=1iA 
FAULT=18 
COMPS1IC 
MAINT=1D 
PARITY=1E 
USTACK=20 
UBREAK=21 
wCS..ADDR=22 
WCS,DATA=23 


71D BUS 
?RD 
7RD+hWkR 


7RD 
7;RD¢WP 
#Rb 


sRD+hR 
7 WR 


WR 

7RD+R 
7RD 

7; RD+WR 
sRD4+WR 
sKD+WR 
7RD¢nWR 


ID.ADDR, J" 


ADDRESS 

*SPECIFIER/LITERAL DATA FROM IB 
CURRENT TIME OF DAY... 

¢ MUST READ UNTIL STOPS CHANGING 
7SYSTEM IDENTIFICATIUN 

s;CONSOLE RECIEVE CONTROL/STATUS 
#CONSOLE RECIEVE DATA BUFFER 

# (TO=ID REGISTER) 

#CONSOLE TRANSMIT CONTROL/STATUS 
CONSOLE TRANSMIT DATA BUFFER 

+ (FROM"ID REGISTER) 

#DATA PATH D/Q REGISTERS (MAINT ONLY) 
sINTERVAL CLOCK NEXT PERIOD REGISTER 
?INTERVAL CLOCK CONTROL/STATUS 
?FCURRENT INTERVAL COUNT 

7CPU ERFOR/STATUS 

FEXCEPTION & INTERRUPT CONTROL 
sSOFTWARE INTERRUPT REGISTER 
PROCESSOR STATUS LONGWORD 
7TRANSLATION BUFFER DATA 

*TB ERROR/STATUS 0 

7TB ERROR/STATUS 1 

,ACCELERATOR REGISTER 90 
sACCELERATOR REGISTER #1 
sACCELERATOR REGISTER #2 
7ACCELERATOR CONTROL/STATUS 
NEXT ITEM FROM SBI HISTORY 

7SBI ERROR REGISTER 

*7SBI TIMEQUT ADDRESS 
sFAULT/STATUS 

7SBI SILO COMPARATOR 

7SBI MAINTENANCE 

FCACHE PARITY 

#MICROSTACK 

#MEICRO BREAK 


PWRITING WCS COUNTS ADDRESS 
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sID BUS 


oCREF 


ADDRESSES CONTINUED. ADDRESSES 


POBR=24 
PIBR=25 
SBR=26 
KSP=286 
ESP=29 
SSP=2A 
USP=2B 
ISP=2C 
FPDA22D 
D.SV=2E 
Q.SV=2F 
TO=30 
T1i=31 
T2=32 
T3=33 
T4234 
T5=35 
T6=36 
T7=37 
Te=38 
T9=39 
PCBB=3A 
SCBB=3B 
POLR=3C 
P1ILR=30 
SLR=3E 


J/=<1230>, .NEXTADDRESS 


»NOCREF 


24-3F ARE RAM LOCATIONS 


7PROCESS SPACE 0 BASE REGISTER 
PROCESS SPACE 1 BASE REGISTER 
7SYSTEM SPACE RASE REGISTER 
KERNEL STACK POINTER 

7EXEC STACK POINTER 
7SUPERVISOR STACK POINTER 
7;USER STACK POINTER 

INTERRUPT STACK POINTER 


*GENEKAL TEMPS 


7;PROCESS CONTROL BLOCK BASE 
SYSTEM CONTROL BLOCK BASE 
7,PROCESS 0 LENGTH REGISTER 
7PRUCESS 1 LENGTH REGISTER 
SYSTEM LENGTH REGISTER 


*#NEXT MICRO WORD ADDRESS 
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* Machine 


KMX/=3<63254> 


=e 


2 8=0 

eil=i 

0 2=2 

o3=3 

2 4=4 
SP1.CON=5 
SP2.CON=6 
ZERO=6 
SC=7 


214=8 
eA0=9 
~34=0A 
28208 
~4020C 
~50=20D 
o7FFOSOE 
oEFSOF 
80210 
-8000211 
eFF=i2 
eFFO0=13 
e1E=14 
e3F21i5 

o 1F=16 
7217 
oF=18 
2102739 
oFFES=I1A 
oFFFO=1B 
oFFF@=1C 
220210 
eJOZLE 
~18=1F 

eo 3FF=20 
~Cz21 
«D222 
eiF2£23 
~1F00224 
»BO=25 
~£003226 
o7C=27 
eFFEO=28 
~60=29 
SPARES2A 
e~DFCF22B 
2 4000=2C 


definition ¢ KMX*" 


CONSTANTS OR # FROM FK 

7#8 FROM FK 

3#1 FROM FK 

#2 FROM FK 

7#3 FROM FK 

7#4 FROM FK 

sSPECIFIER 1 CONSTANT 

sSECIFIER 2 CONSTANT (#11 MODE) 
3 OR ZEROS (VAX MODE) 

7SC(9:0) FROM FK 

$8 = 3F: CONSTANTS (1 CYCLE SETUP IF ALU IN ARITH MODE} 
sDECIMAL VALUE OF CONSTANT 


320 (AF,JL,MH) 
7160 (AF,JL) 

352 (CAF) 

340 CAF) 

364 C(AF,JL,MH, TF) 
780 (AF ,MH) 

2? (TE) ****MACHINE@DEPENDENT! $3 
7239 (JL) 

3128 (AF,JL,MH,TE) 
3732768 (CAF) 

#255 (MH,TE) 

2-256 (MH,AF,JL) 
330 (AF) 

363 (MH,AF,TF) 
3127 

37 CAF ,MH) 

315 (MH,CM,AF,TF) 
316 (MH,AF,JL,TF) 
3-24 (MH, TF) 

7-16 (CM,JL,TF,MH) 
3-8 (CM, TE ,MH) 
332 (CM,JL,MH, TF) 
748 (CM,AF,MH,TF ) 
324 (MH,AF,TF) 
31023 (CM) 

312 (CM,JL,TF,MH) 
713 (TF) 

331 (AF,JL,MH,TF) 
27936 (JL,MH) 

3176 (MH) 

; (CM) 

7124 (AF) 

3-32 (JL) 

396 CTF) 


(JL) 
(TF) ****#MACHINE=DEPENDENT! ! 


we te 
wa 
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eFFF1I=2D 
e19=2E 
oFFF9=2F 
oF FFF 30 
288=31 
23030232 
oFO=33 
~C0=34 
26=35 
09236 
eFFF6237 
eFFF5=38 
e1A=39 
»24=3A 
18238 
eFFFC=z3C 
eAz=3D 
» 7EZ3E 
SPARES3F 


CAF )****MACHINE*DEPENDENT! ! 
(AF) 

CAF) 
(MH,JL,TF) 
CAF) 

(TF) 

(TF) 

(TF ,MH) 
(CM,JL,TF) 
(CM) 

(cM) 

(CM) 
(CM,AF,TF) 
(CM,MH) 
(CM,AF,TF) 
(CM, TF,MH) 
CAF ,MH) 
CAF,TF) 
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* Machine definition 


MCT/2<47242>, .DEFAULT=3E 


TEST. RCHK#00 

MEM ,NOPS0O2 
TEST.WCHK204 

WRITE. V.WCHK20C 
LOCKWRITE,V.XCHK=0E 
READ.V.RCHK#&10 
READ.V.NOCHK212 
READ. V.WCHKE14 
READ. V.ISCHK2®16 
READ.V.NEWPCE1B 


LOCKREAD.V.NOCHKZILA 
LOCKREAD.V.WCHK=1C 
SBI. HOLD=20 

SBI .HOLD¢UNJAME22 
INVALIDATE=24 
VALIDATE=26 
EXTWRITE.P228 
WRITE.P22A 
LOCKWRITE,P22E 
READ. P=32 
READ. INT. SUME36 
LOCKREAD.P=3A 
ALLOW. IB.READ=3E 


MSC/=<29326>,.DEFAULT=0 


NOP=0 

CHK .CHM201 

CHK. FLT.OPR202 
CHK .ODD.ADDR*03 
IRD=04 
LOAD.STATE=05 
LOAD. ACC.CC=06 
READ.RLOG=07 
CLR.FPD=08 
SET.FPD209 
CLR.NEST.ERRZOA 
SET.NEST.ERR2#0B 
SECOND. REF=0C 
RETRY.NO.TRAP=0D 
RETRY. TRAPSOE 
INH.CM,ADDK=Z0F 


MCT, MSC® 


#MEMORY CONTROL 

sTEST TBUF WITH READ CHECK 
SNEITHER CPU NOR IB GETS MEM CYCLE 
TEST TBUF WITH WRITE CHECK 
sHRITE, INHISIT TRAPS 

SWRITE, NORMAL VARIETY 

SINTERLOCK WRITE, VIRTUAL ADDRESS 
?READ, NORMAL VARIETY 

FREAD, INHIBIT TRAPS 

sREAD FOR MODIFY 

*READ, CHECK CONTROLLED 8Y IBUFFER 
sBEGIN NEW INSTRUCTION STREAM 

* DATA GOES TO INSTRUCTION BUFFER 
sINTERLOCK READ, INHIBIT CHECK 
FINTERLOCK READ, NORMAL VARIETY 
s*STOP ALL SBI ACTIVITY 

#RESET SBI 

sCLEAR CACHE ENTRIES 
sMICRODIAGNOSTIC FORCE VALID 
FEXTENDED WRITE TO CLEAR MOS ERRORS 
WRITE, PHYSICAL 

?INTERLOCK WRITE, PHYSICAL 

FREAD, PHYSICAL 

INTERRUPT SUMMARY READ 

sINTERLOCK READ, PHYSICAL 

#GIVE IB A CYCLE IF IT WANTS ONE 


#7 DEFAULT 
sCREATE NEW PSL FOR CHM 
SUTRAP IF ALUC15>21, ALU<1437>20 


sTHIS STATE IS INSTRUCTION DECODE 


*TAKE CONDITION CODES FROM ACCELERATOR 
*(AND POP RLOG STACK) 

sCLEAR PSL<FPD> BIT 

3SET SAME 

7CLR NESTED ERROR FLAG IN CP STATUS 
#SET SAME 

30F UNALIGNED DATA REFERENCE 

SAPPLY SAVED CONTEXT, INHIBIT TRAPS 
APPLY SAVED CONTEXT TO THIS REF 
SALLOW USE OF FULL 32-BIT ADDRESS 
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TOC 7 Machine definition : PCK, OK, RAMX, RBMX* 


PCK/=<34332>, DEFAULT=0 

NOP=0 

PC.VA=1 
PCLIBA=2 

VAt4>3 

PC+124 

PC+2=5 

PC+426 

PC+N27 


QK/2=<54:251>, .DEFAULT=0 
NOP=0 
LEFT2=1 
RIGHT2=2 
LEFT#S5 
RIGHT=6 
SHF=8 
SHF .FL=9 
DEC.CON=S0A 


ACCEL=0B8 
p=0C 
ID=O0E 
CLREOF 


RAFMX/=<¢€77377>, .DEFAULT=0 
Ded 
Q=1 


RBMX/2=<77277> 
Q=0 
D=i 


ADDRESS COUNT CONTROL 
*DEFAULT 


7VALVAT4 
>PC.PCel 
sPC.PC+2 
sPC.PC+4 
sPC.PCHN, N IS DETERMINED BY INSTR BUFFER 


sDEFAULT, HOLD 
DOUBLE SHIFT LEFT 2 
#DOUBLE SHIFT RIGHT 2 


LOAD SHF, INTEGER FORMAT 

7LOAD SHF, UNPACKED FLOATING FORMAT 
*DECIMAL CONSTANT = 6°S IN EACH NIBBLE 
7FOR WHICH ALU CRY OUT JS FALSE 

LOAD ACCELERATOR DATA FROM DF BUS 


#LOAD ID BUS 
#LOAD ZERO 


#DATA PATH MIXER TO AMX 
s; DEFAULT 


DATA PATH MIXER TO BMX, SAME BIT AS RAMX 
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-TOC " Machine definition 3: SCK, SGN, SHF, SI, SMX* 


SCK/=<23323>, .DEFAULT=0 
KOP=0 
LOAD=1 


SGN/=<80:48>, .DEFAULT=0 

NOPs0 

LOAD,SS=1 
SS.FROM,SD=2 
NOT.SD=3 
SD.FROM.SS=4 
S58.XOR.ALUE5 
ADD,.SUB=6 
CLR.SD+SS=7 


SHF/=<87:85>, .DEFAULT=0 
ALU=0 
LEFT=} 
RIGHT=2 
ALU.DT=3 
RIGHT2=4 
LEFT3=5 


SI/8<57255>, .EFAULT=3 


DIVDs0 
ASHR=1 
ASHL=2 
ZERKO=3 
; SPARE=4 
OIlvV=5 
MUL4=6 
MUL@©=7 


SMX/=<17316> 
EALU=0 
FE=1 
ALU=2 
ALU. EXP=3 


*#SC REGISTER CONTROL 
DEFAULT, HOLD 
#LUAD SMX<09300> 


7SIGN CONTROLS 

*>DEFAULT 

sSS.ALU<15> 

7SS.S8D 

7SD.NCT SD 

7SD.SS 

sSDLALU<15>, SS.SS.XOR,ALU<15> 
7SDLALUC15>, SS.SS.XOR.ALUCI5S> .XOR.IR<1> 
;CLEAR BOTH 


ALU SHIFTER CONTROLS 

+DEFAULT, SHF.ALU 

*SHF.ALUCLI), INSERT SI CNTL 
*SHFLALUCR1), INSERT SI CNTL 
SSHFLALUCDT: LO,L1,L2,L3), INSERT 0 
3SHF.WALUCR2), INSERT SI CNTL 


sSHFLALU(L3) 

SHIFT INPUT CONTROLS 

; SHF D Q 

H wen = eo 

; PSL<N> Q31 ALU C31 
3 ALU 31 Q0 Q31 

H 0 0 D31i 

; 0 0 0 

3 Q31 Q31 ALU C31 
3 0 ALU 0,1 0 

7 1 ALU 0,1 1 


#MIXER TO SC 
sEALU <930> 
7;FE<930> 
yALU<O9300> 
$ALU<C14:07> 
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«TOC " Machine definition : SPO, SPO.AC, SPO.ACN, SPO.ACNi1, SPO.R® 


SP0/2<413235>,.DEFAULT=0 
NOP20 
LOAD.LC.SC=6 
WRITE.RC.SC27 


SPO.AC/E<41338> 
LOAD.LAB=1 
LOAD. LA=2 
WRITE.RAB=3 


SPO.ACN/=<37335> 


SP1.SP1=0 
SP2.SP2=1 
SP2.SP1=2 
PRN=3 
PRN+1=4 
sc=s 
SP1+1=6 


SPO.ACN1i1/=<37335> 


SRC.SRC=0 
DST.DSTs1 
DST.SRC22 

; SRC.SRC=3 
SRC.OR.124 
s8C=5§ 


SPO.R/=<41:239> 
LOAD.LC=2 
WRITE.RC33 
LOAD.LAB=4 
WRITE,RABE5 
LOAD,.LAB1 .WRITE.RC=6 
LOAD.LC. WRITE. RAB1=7 


#SCRATCH PAD UPCODE, 7 BITS 
sDEFAULT 

#LOAD LC, ADR#SC(03:00) 
SWRITE RC, ADR=SC(03:300) 


34 FUNCTION BITS OF SPO FIELD 
*LOAD LA, LB FROM RCACN) 
sLOAD LAJRN, HOLD LB 

SWRITE RA, RB (ACN) 


#AC NUMBER IN SPO FIELD 


$VAX MODE RA RB 

70 SP1 R SP1 R 

#1 SP2 R SP2 R 

42 SP2 R SP1 R 

#3 PRN PRN 

34 PRN41 PRN+1 

35 SC<03:00> SC<03300> 
36 SPi Fei SP1 Rei 

#AC NUMBER IN SPO FIELD == 11 MODE 

geil MODE RA RB 

; 0 SRC R SRC R 

3 1 DST R DST R 

; 2 OST R SRC R 

; 3 SRC R SRC R 

; 4 SRC R .OR. 1 SRC R OR. 1 
, 5 SC<03:00> SC<03300> 


7SCRATCH PAD FUNCS WITH LOW 4 BITS OF SP AS ADR 
sLOAD LC, ADR®SPO.RN 

sWRITE RC 

#LOAD LA, LB 

FWRITE RA, RB 

#LOAD LA, LB(R1), AND WRITE RC[RN) 

7LOAD LCC(RN}, AND WRITE RA, RBC(R1) 
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" Machine definition : SPO.RAB, SPO.RC, SUB, VAK" 


SPO.RAB/®&<38335> 


RO=0 
Ri=i 
R2"2 
R3=3 
R424 
R525 
R6=6 
R7=7 
AP=OC 
FPZ0b 
SPZ0E 
R1ISZ0OF 


SPO,RC/2=<38335> 


TO=0 

Tizi 

T2=2 

T323 

T4=4 

T5=5 

T626 

T7s7 
LC.SVz8 
VA.SV=9 
PTE.VAZOA 
PTE.PAZ0B 
PC.SV=0C 
SC.SVsO0D 
VA.REF=0E 
MBIT, VA=0F 
PTE. MASKZOF 


SUB/=<65:364>, ,DEFAULT=0 


NOP£0 
CALLF1 


RET=2 


SPECZ3 


VAK/=<25825>, ,.DEFAULT=0 


NOP#0 
LOAD2=1 


#RA/RB LOCATIONS 


sR12 = ARGUMENT LIST POINTER 

R13 = STACK FRAME POINTER 

#R14 = STACK POINTER 

sRi5 =s PC, TQ SOFTWARE, SCRATCH TO UCODE 


#RC LOCATIONS 


MEM MGMT SAVES LC HERE 


*SUBROUTINE CONTROL 

DEFAULT 

#PUSH UPC OF THIS MICROINSTRUCTION 
# ONTO USTACK 

z"OR® TOP OF USTACK TO UPC 

+ AND POP USTACK 

PREPLACE LOW 8 BITS OF NEXT 

3 UPC WITH SPECIFIER DECODE FROM 

+ INSTRUCTION BUFFER 


*DEFAULT 
sLOAD VA 
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«TOC * Machine definition : Validity checks" 


oSET/VOS<NOT(<CNATIVE>] > 


oSET/VI=<NATIVED 
eTOC . Macro definition : Regions" 
3 > swore eer fee wey tBeweez2sTeevenevaeseeuzae4¢ 
- 0 1 Ok |} 
s | ! ' 
ro) { ! I 
- | | { ! 
| ! to | PCS f 
rod I | t 
7 4 | t ( 
- | | | | 
>) 4095 | 4k i 
3 Fewrens ne fenessasaetuvsF ese eae ssewvstse evens 
eSET/WCSRIL21000 3; | 4096 {1 4k J | 
eSET/WCSRIHZ=113F 3 | | t | Rote : 1140 to 1iFF is 
| { to | DEC’S wCS region t the FPLA trap 
eSET/WCSR2L=1200 3; | { ! | address region 
eSET/wCSR2H=SLI7FF 3 | 6143 Tt 6k I I 
Fi P+weewveas seen tevs ZFS VB eee Ben ewans 
eSET/WCSR3L=1800 3; | 6144 | 6k I I 
| | I | 
3 1 | to | User or GéH #CS t 
7 | ' | ! 
eSET/bCSR3H=IBFF 3 $ 7167 FT 7k I ! 
3 Femoeeanef{ensefeevnevete2eeuUeSvees eee ee+ 
; 1€00 ; | 7168 | 7k I ! 
, 4 ! ( \ 
rf | to | User wCS { 
il | 1 t 
y | 81913 1 Bk I | 
3 FFF J teeesesetonor secon eeseressssesenseesy 
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.TOC ° 


ALUw=1 
ALUWOCA) 
ALU_0+D 
ALULO4+D41 
ALUWO+K() 
ALULO¢K([] +1 
ALULO4+LB+1 
ALULO+LC 
ALULO4+LC+1 
ALULO+MASK 41 
ALU.0+0 
ALULO4¢Q+41 
ALU.O=-D 
ALU.O0=D=1 
ALULO/-K I) 
ALULO“K{J-1 
ALULO©“LB 
ALULO-=LC 
ALUWO=LCH=1 
ALULO=@ 
ALULO=-Q-1 
ALULOCI]D 
ALULOLILC 
ALU.D 

ALU.D(B) 
ALU.D+K (J 
ALULD+K(]) +1 
ALUJD+K (0) .RLOG 
ALU_LD+LB 
ALULD4LC 
ALULD4+LC+l1 
ALULD+LC+PSL.C 
ALULD+O 
ALULD¢+0+1 
ALULD4O04PSL.C 
ALU.D+4¢RLOG 
ALULD=K ()j 
ALULD-K{)=1 
ALU.D=LB 
ALUUD=-L8.RLOG 
ALULD#=LC 
ALULD=-LCe#l 
ALU.D=-Q 
ALULD-Qe1 
ALULD.OXT() 
ALULD.OXT(I) 4K C0] 
ALUWD.OXTLJ4¢LC 
ALULD.OXT(} +0 
ALULD.OXT{] -K[] 


Macro definition 


s Register transfer macros” 


"AMX/RAMX.OXT,DT/LONG,ALU/NOTA" 
"AMX/RAMX.OXT,DT/LONG, ALU/A" 
“AMX/RAMX.OXT,DT/LONG, RBMX/D,BMX/RBMX,ALU/AGB® 
"AMX/RAMX.OXT,DT/LONG, RBYX/D p> BMX/RBMX,ALU/AYBO1" 
"KMX/@1,BMX/KMX ,AMX/RAMX.OXT,DT/LONG, ALU/A+B" 
"KMX/@1,BMX/KMX ,AMX/RAMXOXT,DT/LONG, ALU/A4B41" 
"AMX/RAMX.OXT,DT/LONG, BMX/LB,ALU/A+B+1" 
"AMX/RAMX.OXT,DT/LONG, BMX/LC,ALU/A+B" 
"AMX/RAMX,OXT,DT/LONG, BMX/LC ,ALU/A+B+1" 
"AMX/RAMX,OXT,DT/LONG, BMX/MASK ,ALU/A+B41" 
"AMX/KAMX,OXT,DT/LONG, RBMX/O,BMX/RBMX ,ALU/A+B" 
“AMX/RAMX.OXT,DT/LONG, RBMX/Q,BMX/RBMX,ALU/AGB41" 
"AMX/RAMX.OXT,DT/LONG, RBAMX/D,BMX/RBMX,ALU/A=B* 
"AMX/RAMX.OXT,DT/LONG, RBMX/D,BMX/RBMX,ALU/ASBo1" 
"AMX/RAMX.OXT,DT/LONG, KMX/@1,BMX/KMX,ALU/A=B" 
"KMX/@1,BMX/KMX,AMX/RAMX,OXT,DT/LONG, ALU/A=B=1" 
"AMX/RAMX.OXT,DT/LONG, AMX/LB, ALU/A@B" 
"AMX/RAMX.OXT,DT/LONG, BMX/LC,ALU/A=B" 
"AMX/RAMX.OXT,DT/LONG, BMX/LC,ALU/SA=B=1" 
"AMX/RAMX.OXT,DT/LONG, RBMX/Q,BMX/RBMX,ALU/A=B* 
"AMX/RAMX.OXT,OT/LONG, RBMX/Q,RMX/RBMX,ALU/ASBo1" 
"ALU/@1,AMX/RAMX.OXT,LONG, BMX/RBEMX ,RBMX/D* 
"ALU/@1,AMX/RAMX.OXT,LONG,BMX/LC" 
“RAMX/D,AMX/RAMX, ALU/A" 

"RBMX/D,BMX/RBMX,ALU/B" 

"RAMX/D,AMX/RAMX, KMX/@1,BMX/KMX,ALU/A4B" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/AGB41" 
"AMX/RAMX,RAMX/D,KMX/@1 ,BMX/KMX,ALU/A4B,RLOG" 
"RAMX/D,AMX/RAMX,BMX/LB,ALU/A+B" 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/A+B" 
"RAMX/D,AMX/RAMX , BMX/LC,ALU/A4R41" 
"RAMX/D,AMX/RAMX ,BMX/LC, ALU/A+B4PSL.C" 
"RAMX/D,AMX/RAMX,RBMX/0,8MX/RBMX,ALU/A+B" 
"RAMK/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/A+B41" 
"ALU/A+B+¢PSL.C,AMX/RAMX , RMX/KBMX,RBMX/Q,RAMX/D" 
"ALU/A+B,AMX/RAMX,RAMX/D,BMX/0,¥SC/KEAD.RLOG" 
"RAMX/D,AMX/RAMX , KMX/@1,AMX/KMX,ALU/SA@B" 
"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A=Bo1" 
"RAMX/D,AMX/RAMX,BMX/LB,ALU/A=B" 
"RAMX/D,AMX/RAMX,BMX/LB,ALU/A*8,RLOG" 
"RAMX/D,AMX/KAMX ,BMX/LC,ALU/A*B" 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/A=B=1" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/A@B" 
"RAMX/D,AMX/RAMX ,RBMX/Q,BMX/KBMX ,ALU/A=B=1" 
"RAMX/D,AMX/RAMX .OXT,DT/@1,ALU/A" 
“RAMX/D,AMX/RAMX.OXT,DT/@1 ,KMX/62,BMX/KMX ,ALU/ACB" 
"ALU/A4+B, AMX/RAMX.OXT,DT/@1,RAMX/D,BMX/LC" 
"ALU/A+B,AMX/RAMX .OXT,DT/@1,RAMX/D,BMX/RBMX,RBMX/Q" 
"RAMX/D, AMX/RAMX .OXT,DT/@1,KMX/@2,BMX/KMX,ALU/A=B" 
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ALU.D.OXTI[] =-Q 
ALULD.OXT(] .AND. KL} 
ALU.D.OXT() .ANDNOT.K([]) 
ALULD,OXT£).GR.Q 
ALULD.AND.K{J 
ALULD.AND., MASK 
ALULD.ANDNOT.K(] 
ALU.JD.ANDNOT. MASK 
ALU_D.ANDNOT,.Q 
ALULD.OR.K{@) 
ALUuJD.OR.LC 
ALU.D.OR.Q 
ALULD.OR.RC{] 
ALUW~D.ORNOT.MASK 
ALULD.SXT() 
ALULD.SXTCI]+K()} 
ALULD.SXT() 4G 
ALULD.~SXT(] .ANDNOT.K[] 
ALULD.SXT(].AND.KE) 
ALULD.XOR.K{() 
ALU_D.XOR.LC 
ALULD.XOR.O 
ALULO.XOR.RC() 
ALU.D.XOR.R(] 
ALUADIIK{() 
ALU.D(] LB 
ALULOCILC 

ALU.DI[]0 

ALU_K (J 

ALUYLA 

ALULLA4K() 
ALULLAt4K () +1 
ALULLA+K(].RLOG 
ALULLA¢LB 
ALULLA4¢LC 
ALULLA4LC+1 
ALULLA¢LC+PSL.C 
ALULLA+Q 

ALULLA#=D 
ALU.LA=De1 
ALULLA@KTJ 
ALULLASKT)]=1 
ALUJLA7K(].RLOG 
ALU.VLA=LC 

ALULLA=0 
ALULLA=Q=1 
ALU.WLA.AND.K (J 
ALULLA.AND.LC 
ALULLA.ANDNOT.K{) 
ALULLA.ANDNOT. MASK 


"RAMX/D,AMX/RAMX.OXT,DT/@1,RBMX/Q,BMX/RBMX,ALU/A=B" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,KMX/@2,BMX/KMX,ALU/AND® 
"ALU/ANDNOT, AMX/RAMX.OXT,DT/@1,RAMX/D,BMX/KMX,KMX/@2" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,BMX/RBMX ,»ALU/OR" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/ AND" 
"RAMX/D,AMX/RAMX ,-BMX/MASK ,ALU/AND*® 
"RAMX/D,AMX/RAMX > KMX/@1,BMX/KMX,ALU/ANDNOT" 
"KAMX/D,AMX/RAMX, BMX/MASK,ALU/ANDNOT® 
"RAMX/D,AMX/RAMX , RBMX/Q,BMX/RBMX,ALU/ANDNOT" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX, ALU/OR" 
"RAMX/D,AMX/RAMX,BMX/LC, ALU/UR® 
"RAMX/D,AMX/RAMX,RBMX/0,BMX/RBMX,ALU/OR® 
"KAMX/D,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/OR" 
"RAMX/D,AMX/RAMX,BMX/MASK, ALU/ORNOT" 
*RAMX/D,AMX/RAMX.SXT,DT/@1,ALU/A" 
"RAMX/D,AMX/RAMX.SXT,DT/@1,KMX/@2,BMX/KMX,ALU/A+B* 
"RAMX/D,AMX/RAMX.SXT,DT/@1,8MX/RBMX,ALU/A+B" 
"RAMX/D,AMX/RAMX SXT,DT/@1,ALU/ANDNOT, BMX/KMX ,KMX/@2" 
"RAMX/D,AMX/RAMX.SXT,DT/@1,KMX/@2,BMX/KMX,ALU/AND*® 
"RAMX/D,AMX/RAMX ,-KMX/@1,BMX/KMX,ALU/XOR® 
"RAMX/D,AMX/RAMX ,BMX/LC, ALU/XOR" 
"RAMX/D,AMX/RAMX,RBMX/O,BMX/RBMX, ALU/XOR® 
"KAMX/D,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,8MX/LC,ALU/XOR" 
"RAMX/D,AMX/RAMX,SPO.R/LOAD.LAB, SPO.RAB/@1,BMX/LB, ALU/XOR" 
"RAMX/D,AMX/RAMX,KMX/@2,BMX/KMX,ALU/@1" 
"ALU/@1,AMX/RAMX,RAMX/D,BMX/LB" 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/@1" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/@1" 
"KMX/@1,BMX/KMX,ALU/B" 

"AMX/LA,ALU/A" 

"AMX/LA,KMX/@1,BMX/KMX,ALU/A4+B" 
"ALU/A+B41,AMX/LA,BMX/KMX,KMX/@1" 
MAMX/LA,KMX/@1,BMX/KMX,ALU/A+B.RLOG" 
"AMX/LA,BMX/LB,ALU/A4B" 

"ALU/A+B,AMX/LA,BMX/LC" 

“ALU/A4B41,AMX/LA,BMX/LC® 
"ALU/A4+B4PSL.C,AMX/LA,BMX/LC" 

"ALU/A4+B,AMX/LA, BMX/RBMX,RBMX/Q" 
"AMX/LA,RBMX/D,BMX/RBMX, ALU/A@B" 
“AMX/LA,RBMX/D,BMX/RBMX, ALU/A=B=1" 
"AMX/LA,KMX/@1,BMX/KMX,ALU/A*B" 
"AMX/LA,KMX/@1,BMX/KMX,ALU/A=Bot" 
"AMX/LA,KMX/@1,BMX/KMX,ALU/A=B,RLOG" 
"ALU/A©B,AMX/LA,BMX/LC" 

“ALU/A=B,AMX/LA, BMX/RBMX,RBMX/Q" 

*ALU/A=Be1,AMX/LA, BMX/RBMX,RBMX/Q" 
"AMX/LA,KMX/@1,BMX/KMX,ALU/AND*® 

“ALU/AND ,AMX/LA,BMX/LC® 
"AMX/LA,KMX/@1,BMX/KMX,ALU/ANDNOT* 
"AMX/LA,BMX/MASK , ALU/ANDNOT® 
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ALUJLA.OR.K[) 
ALUWLA.XOR.LC 
ALULLALID 
ALULA(IJLB 
ALULLA(]Q 
ALU.LB 

ALULJLC 


ALU.NOT.K{() 
ALULNOT.RCL) 
ALUWPACK FP 
ALULPC 

ALU.Q 

ALU.Q(B) 
ALULQ+K [) 
ALULO4K[I]) +1 
ALU.WQ¢LB 
ALU.O+LB41 
ALULOQ*¢LC 
ALULO+*+LC+1 
ALULQ+LC+PSL.C 
ALULQ+MASK 
ALULOQ=D 
ALUULQ=D=1 
ALU.O-K[) 
ALU.WO-LB 
ALUWQ=LC 
ALULQ=-MASK-1 
ALUWQ.OXTE] 
ALULQ.OXT{]+D 
ALULG.OXT(] +D+41 
ALULG.OXT{I] +K(] 
ALULQ.OXT(] <D 
ALULQ.OXT[] -K() 
ALULQ.OXT().ANDNOT.K{) 
ALU.@.OXT(] .OR.K() 
ALULQ.OXT(].OR.D 
ALU.Q,.AND.D 
ALULQ.AND.K{(] 
ALULQ.ANDNOT.K() 
ALU.wQ.ANDNOT. MASK 
ALULQ.ANDNOT.R{I] 
ALU.W@.OR.K (J 
ALULQ.OR.LC 
ALU..@e-ORNOT.KI] 
ALULQ.SXTC) 
ALULG.SXT(I+K (0) 
ALULG.SXT()+LB 
ALULQ.SXT(CI¢LB+1 
ALULQ.SXT()+PC 


"ALU/OR,AMX/LA,BMX/KMX,KMX/81" 
"AMX/LA,BMX/LC,ALU/XOR" 
"AMX/LA,RBMX/D,BMX/RBMX,ALU/@1" 
"AMX/LA,BMX/LB,ALU/@1" 
"AMX/LA,RBMX/Q,BMX/RBMX,ALU/61" 

"BMX/LB,ALU/B® 

"BMX/LC,ALU/5" 

"ALU/NOTA,AMX/RAMX,RAMX/D" 
"BMX/KMX,KMX/@1,ALU/ORNOT,AMX/RAMX2OXT,DT/LONG” 
"SPO,R/LOAD.LC,SPO.RC/@1,BMX/LC,AMX/RAMX ,OXT,DT/LONG, ALU/ORNOT® 
"BMX/PACKED.FL,ALU/B” 

"BMX/PC,ALU/B" 

"RAMX/Q,AMX/RAMX,ALU/A" 

“RBMX/Q,BMX/RBMX,ALU/B* 

"RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A+B" 
"ALU/A4+B41,AMX/RAMX,RAMX/Q,BMX/KMX,KMX/@1" 
"RAMX/Q@,AMX/RAMX,BMX/LB,ALU/A+B" 
"RAMX/Q,AMX/RAMX,BMX/LB,ALU/A+B+1i" 
"RAMX/Q,AMX/RAMX,BMX/LC,ALU/AtB" 
"ALU/A4B4+1,AMX/RAMX,RAMX/Q,BMX/LC" 
"ALU/A4+B4¢PSL.C,AMX/RAMX,RAMX/Q,BMX/LC" 
"ALU/A+B,AMX/RAMX,RAMX/Q,BMX/MASK* 
"RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBPX ,ALU/A@B" 
"ALU/A*B<1,AMX/RAMX,RAMX/Q,BMX/RBMX,RBMX/D" 
"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A=B" 
"RAMX/Q,AMX/RAMX,BMX/LB,ALU/SA@B" 
"RAMX/Q,AMX/RAMX,BMX/LC,ALU/A“B" 
"ALU/A=Be1,AMX/RAMX,RAMX/O,BMX/MASK" 
"RAMX/Q,AMX/RAMX,OXT,DT/@1,ALU/A" 
"ALU/A+B,AMX/RAMX.OXT,DT/@1,BMX/RBMX,RBMX/D,RAMX/Q" 
"ALU/A4B41,AMX/RAMX,OXT,DT/@1,BMX/RBMX,RAMX/Q,RBMX/D® 
"ALU/A+B,AMX/RAMX.OXT,DT/@1,RAMX/Q,BMX/KMX ,KMX/@2" 
"ALU/A=B,RAMX/Q,AMX/RAMX.OXT,DT/@1,BMX/RBMX" 
"ALU/A@B,AMX/RAMX.OXT,DT/@1,RAMX/Q,BMX/KMX,KMX/82" 
"ALU/ANDNOT,AMX/RAMX.OXT,DT/@1,RAMX/QO,BMX/KMX,KMX/@2" 
"ALU/OR, AMX/RAMX.OXT,DT/@1,RAMX/Q,BMX/KMX,KMX/@2" 
"ALU/OR,AMX/RAMX.OXT,DT/@1,RAMX/Q,BMX/RBMX,RBMX/D" 
"AMX/RAMX,RAMX/0,BMX/RBMX,RBMX/D,ALU/AND"® 
"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/AND® 
"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX ,ALU/ANDNOT" 
“RAMX/Q,AMX/RAMX,BMX/MASK ,ALU/ANDNOT" 
"ALU/ANDNOT,AMX/RAMX,RAMX/Q,BMX/LB,SPO.R/LOAD.LAB,SPO,RAB/@1" 
“RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/OR" 
"RAMX/Q,AMX/RAMX,BMX/LC,ALU/OR" 

"ALU/ORNOT, AMX/RAMX,RAMX/O,BMX/KMX ,KMX/@1" 
"ALU/A,AMX/RAMX.SXT,DT/@1,RAMX/0Q" 
"RAMX/Q,AMX/RAMX.SXT,OT/@1,KMX/@2,BMX/KMX,ALU/A+B" 
"RAMX/G,AMX/RAMX.SXT,DT/@1,BMX/LB,ALU/A4B" 
"RAMX/Q,AMX/RAMX,SXT,OT/@1,BMX/LB,ALU/A+B41 * 
"RAMX/Q,AMX/RAMX.SXT,DT/@1,BMX/PC,ALU/ A+B" 
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ALUWQ.SXT() -ANDNOT.K(] 
ALU.@.XOR.D 
ALUuwQ.XOR.K() 
ALU.Q.XOR.LC 
ALULQ.XOR.RC OC] 
ALU.QO[]D 

ALULR (DST) 
ALULR(SC) .ANDNOT.KI] 
ALU_R(SP1)+K[]) .RLOG 
ALULRC(SC) 

ALULRCL) 

ALU.RLOG 

ALU.R I] 

ALULR()=K{) 
ALULROC].AND.KO) 
ALUJRL] .AND.LC 
ALULR().ANDNOT.K() 
ALU.RI] .ANDNOT. MASK 
ALULR{£}.OR.K() 
ALULRO) .ORNOT.KE) 
ALULR() .XOR.K() 


CACHE.P_DUJ 
CACHE().D 
CACHE.D(QUAD) 
CACHE.~D.INST.DEP 
CACHE.D[] 
CACHE.D(}.LK 
CACHE_D{] ,.NOCHK 


0&0.D+0 
DERCCI.PC 
D&EVALALU 
D&EVAD+LC 
D&VALD+Q 
DEVAWD=K() 
D&VALLA 
D&VA.WLB 
D&VAWO 
D&VA.O+LB,PC 


D(C) .CACHE 

OC} CACHE. IBCHK 
D(J—CACHE.LK 
DC(J~_CACHKHE.NOCHK 
DC) CACHE.P 

DCJ] ~CACHE .wCHK 


"ALU/ANDNOT, AMX/RAMX .SXT,RAMX/Q,BMX/KMX,KMX/@2,0T/@1" 
"RAMX/Q,AMX/RAMX , BMX/RBMX,RBMX/D,ALU/XOR" 
"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/XOR" 
"RAMX/Q,AMX/KAMX,BMX/LC,ALU/XOR" 
"RAMX/Q,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1 , BMX/LC,ALU/XOR® 
"RAMX/Q,AMX/RAMX ,RBMX/D,BMX/RBMX,ALU/@1" 
"SPO.AC/LOAD.LAB,SPO.ACNIL/DST.DST,AMX/LA,ALU/A"® 
"SPO.AC/LOAD.LAB,SPO.ACN/SC,AMX/LA,KMX/@1,BMX/KMX,ALU/ANDNOT" 
"SPO,AC/LOAD.LAB,SPO.ACN/SP1.SP1,AMX/LA,KMX/@1 ,BMX/KMX, ALU/A4B,RLOG*" 
"SPO/LOAD.LC.SC,BMX/LC, ALU/B" 
"SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/B" 
"BMX/0,ALU/B,MSC/READ.RLOG" 

"SPO.R/LOAD.LAB, SPO.RAB/@1,AMX/LA,ALU/A" 
"SPO,.R/LOAD.LAB,SPO,RAB/@1 ,AMX/LA,KMX/@2,BMX/KMX,ALU/A=B" 
"SPO.R/LOAD.LAB, SPO.RAB/@1 ,- AMX/LA,KMX/@2,BMX/KMX,ALU/AND” 
"SPO.R/LOAD.LAB,SPO,.RAB/@1,AMX/LA,BMX/LC,ALU/ AND" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,KMX/@2,BMX/KMX ,ALU/ANDNOT®" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,BMX/MASK,ALU/ANDNOT" 
"SPO.R/LOAD.LAB,SPO,RAB/@1 ,AMX/LA,KMX/@2,BMX/KMX,ALU/OR" 
"ALU/ORNOT,AMX/LA, BMX/KMX,SPOeR/LOAD.LAB,SPO,RAB/@1,KMX/@2" 
"SPO,R/LOAD.LAB, SPO.RAB/@1,AMX/LA,KMX/@2,BMX/KMX ,ALU/XOR" 


“VAK/NOP,MCT/WRITE.P,DT/@1,DK/NOP" 

"VAK/NOP ,MCT/WRITE.V.WCHK,MSC/@1,DK/NOP” 
“MCT/EXTWRITE.P,LONG, VAK/NOP,DK/NOP” 
“VAK/NOP,MCT/WRITE.V.WCHK,DT/INST.DEP, DK/NOP®" 
"VAK/NOP, MCT/WRITE.V.WCHK ,DT/@i ,DK/NOP* 
"VAK/NOP,MCT/LOCKWRITE.V.XCHK,DT/@1,DK/NOP" 
“"VAK/NOP,MCT/WRITE.V.NOCHK,OT/@1,DK/NOP” 


"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/A+B,SHF/ALU,DK/SHF ,QK/SHF" 
"BMX/PC,ALU/B,SHF/ALU,DK/SHF ,SPO.R/WRITE.RC,SPO.RC/61" 
"VAK/LOAD,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/A+B, VAK/LOAD, SHF/ALU,DK/SHF" 
"D.D+Q0,VAK/LOAD" 

*"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A=B, VAK/LOAD, SHF/ALU,DK/SHF" 
"AMX/LA,ALU/A,VAK/LOAD,SHF/ALU,DK/SHF" 

"BMX/LB,ALU/B, VAK/LOAD,SHF/ALU,DK/SHF" 
*"RAMX/Q,AMX/RAMX,ALU/A,VAK/LOAD, DK/Q" 

"RAMX/Q,AMX/RAMX ,BMX/PC,OR.LB,/ALU/A4B, VAK/LOAD, SHF/ALU, DK/SHF® 


"VAK/NOP,MCT/READ.V.RCHK,DT/@1,DK/NOP" 
"VAK/NOP,MCT/READ.V.IBCHK,DT/@1,DK/NOP® 
"VAK/NOP,MCT/LOCKREAD.V.WCHK,DT/@1,DK/NOP" 
"VAK/NOP,MCT/READ.V.NOCHK ,DT/®1,DK/NOP” 
“VAK/NOP,MCT/READ.P,O0T/@1,DK/NOP" 
"VAK/NOP,MCT/READ,V.WCHK,DT/@1,DK/NOP® 
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DACCELE&SYNC 
D.ALU 
D.wALUCFRAC) 
DALU.LEFT 
D.ALU.LEFT2 
D.ALU.LEFT3 
DI ALU.RIGHT 
D~ALU.RIGHT2 
D_ BLANK 
DowCACHF.INST.DEP 
D-CACHE.LK (J 
DUCACHE.WCHK [) 
DCACHEL) 
DUD C FRAC) 
OuD+K 0) 
DuD+K() +1 
0~D+UL8 
D.D+LC 
DID+LC+PSL.C 
Do.D+Q 
DeD+Q+i1 


OXT(] +041 
OXTCL] ,ANDNOT.K{) 


DoD.OXTC).XOR.Q 
Di.D.OXT(].xXCR.RCC) 
DeD.AND.K{() 
DeD.AND.KL J) .LEFT2 
D.wD,AND.KE) .RIGHT 
D~D.AND.LC 
D-D.AKD. MASK 
DD,AND.O 
DOuwD.AND,RC() 
DoD.ANDNOT.KE) 
D.D.ANDNOT.LC 
D.D.ANDNOT.PSwHZ 
DeD.ANDNOT.O 


"DK/CLR®* 

"AMX/RAMX.OXT,DT/LONG, KMX/@1,BMX/KMX,ALU/A+B41,SHF/ALU,DK/SHF" 
"AMX/RAMX.OXT,OT/LONG, BMX/LC,ALU/A4B41,SHF/ALU,DK/SHF" 
"AMX/RAMX.OXT,DT/LONG, RBMX/D,BMX/RBMX,ALU/A=B,SHF/ALU,DK/SHF® 
"AMX/RAMX.OXT,DT/LONG, KMX/@1,BMX/KMX,ALU/A=B,SHF/ALU,DK/SHF" 
"AMX/RAMX.OXT,DT/LONG, RBMX/Q,BMX/RBMX,ALU/A=8,SHF/ALU,DK/SHF” 
"ALU.LO*Qe1,DJALU" 

"DK/ACCEL,ACF/SYNC" 

“SHF/ALU,DK/SHF" 

"SHF/ALU,DK/SHF,FL" 

"SHF/LEFT,DK/SHE" 

"“SHF/ALU.DT,DT/LONG, DK/SHF®" 

“SHF/LEFT3,DK/SHF* 

"SHF/RIGHT,DOK/SHF* 

*SHF/RIGH12,DK/SHF" 

"DowKL.20)" 

"VAK/NOP,MCT/RKEAD,.V.IBCHK,DT/INST.DEP,DK/NOP" 
*VAK/NOP,MCT/LOCKREAD.V.WCHK ,MSC/@1,DK/NOP” 
"VAK/NOP,MCT/READ.V.WCHK,MSC/@1,D0K/NOP* 
"VAK/NOP,MCT/READ.V.RCHK,MSC/@1,DK/NOP"” 
“"RAMX/D,AMX/RKAMX,ALU/A,SHF/ALU,DK/SHF FL" 
“"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A4B,SHF/ALU, OK/ SHE" 
"RAMX/D,AMX/KAMX ,KMX/@1,BMX/KMX ,ALU/A4B41,SHF/ALU, DK/SHF " 
"RAMX/D,AMX/RAMX,BMX/LB,ALU/A4B,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/A4B,SHF/ALU, DK/SHF" 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/A+B+PSL.C,SHF/ALU, DK/SHF" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/KEMX,ALU/A+B,SHF/ALU, OK/SHE* 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/A4B41,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A=B,SHF/ALU, DK/SHF® 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/A=B,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/A@B, SHF/ALU, DK/ SHE" 
*"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/A~B-1,SHF/ALU,DK/SHF* 
"KAMX/D,AMX/RAMX.OXT,DT/@1,ALU/A,SHF/ALU, DK/SHF” 
"RAMX/D,AMX/RAMX.OXT,DT/@1,KMX/@2,BMX/KMX,ALU/A4B,SHF/ALU,DK/SHE" 
“ALU/A+B,AMX/RAMX.OXT,DT/@1,BMX/RBMX,RBMX/Q,D ALU" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,8MX/RBMX,ALU/A+B41,0.ALU" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,KMX/@2,BMX/KMX,ALU/ANDNOT, SHF/ALU,DK/SHF® 
"RAMX/D,AMX/RAMX.OXT,DT/@1,RBMX/Q,B8MX/RBMX,ALU/OR, SHF/ALU,DK/SHF® 
"DK/SHF ,ALU/XOR, SHF/ALU, AMX/RAMX.OXT,RAMX/D,DT/@1,RBMX/Q,BMX/RBMX® 
"RAMX/D,AMX/RAMX.OXT,DT/@1,SPO.R/LOAD.LC,SPO,RC/@2,BMX/LC,ALU/XOR, SHF/ALU,DK/SHF* 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/K™X,ALU/AND,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/KAMX,KMX/@1,BMX/KMX,ALU/AND,SHF/ALU.DT,DT/LONG, DK/SHE" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/AND,SHF/RIGHT,DK/SHF" 
“RAMX/D,AMX/RAMX,BMX/LC,ALU/AND, SHF/ALU, DK/SHE" 
“RAMX/D,AMX/RAMX.BMX/MASK,ALU/AND.,SHF/ALU,DK/SHF®" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/AND, SHF/ALU,DK/SHF" 
"RAMX/D,AMX/FAMX,SPO,R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/AND,SHF/ALU, DK/SHF® 
"RAMX/D,AMX/RKAMX -KMX/@1,BMX/KMX,ALU/ANDNOT,SHF/ALU,DK/SHF® 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/ANDNOT,SHF/ALU,DK/SHF” 
“DK/SHF,ALU/ANDNOT,AMX/RAMX,RAMX/D,BMX/KMX,KMX/,4,SHF/ALU" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/ANDNOT,SHF/ALU,DK/SHF" 


(LNOD) SOYDVW AGODOYDIW W3LSAS 


GS 


O.D.ANDNOT.RC() 
O—D.LEFT 
D..D,LEFT2 
D.D.OR.-ASCII 
Du.0.OR.K{) 
D.D.OR.PSWC 
DuD.OR.PSWV 
DuD.OR.Q@ 
D.D.OR.RCO) 
D.D.OR.RO) 
0.D.ORNOT.MASK 
D.D.RIGHT 
DO.D.RIGHT(B) 
D.D.RIGHT2 
DwD.SWAP 
DiD.SXTC) 
D.D.SXT(} RIGHT 
D.D.XOR.K() 
D.D0.XOR.LC 
D.D.XOR.O 
DIDAL.NORM 
DDAL.SC 
D-D(IJKTCJ 
DDL] MASK 
D.DJO 
DoINT.SUM 
DK CO) 
DoK(].RIGHT 
DiK{}) .RIGHT2 
DoLA 
DILACFRAC) 
DLA+D+PSL.C 
D.LA=D 
Do.LA=KC) 
D..LA.AND.K(] 
DLA.RIGHT 
DLB 

D-LB.PC 

DLC 

DLC CFRAC) 
D.NOT.D 
DINOT.KE) 
D..NOT.MASK 
D.NOT.Q 
DwNOT.RO) 
D.PACK.FP 
DiPACK.FP.LEFT 
DPC 
D.PC.LEFT 
Du@ 


"RAMX/D,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/ANDNOT, SHF/ALU,DK/SHF" 
"DK/LEFT" 

“DK/LEFT2" 

"D.D.OR.K{.30)" 

"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/OR, SHF/ALU,DK/SHF" 
"DK/SHF ,ALU/OR,AMX/RAMX,RAMX/D,BMX/KMX,KMX/.1,SHF/ALU" 
"DK/SHF,ALU/OR, AMX/RAMX, RAMX/D, BMX/KMX,KMX/.2,SHF/ ALU" 
"RAMX/D,AMX/RAMX,RAMX/O0,BMX/RBMX,ALU/OR,SHF/ALU,DK/SHF® 
"RAMX/D,AMX/RAMX,SPO.R/LOAD.LC,SPO0.RC/@1,BMX/LC,ALU/OR,SHF/ALU,DK/SHF" 
"ALU/OR,AMX/RAMX,RAMX/D,BMX/LB,SPO.R/LOAD, LAB, SPO.RAB/@1 ,OK/SHF" 
"RAMX/D,AMX/RAMX ,BMX/MASK,ALU/ORNOT, SHF/ALU,DK/SHF" 
"DK/RIGHT" 

*RBMX/D,BMX/RBMX,ALU/B,SHF/RIGHT,DK/SHF" 

*OK/RIGHT2" 

"DK/BYTE. SWAP" 
"RAMX/D,AMX/RAMX.SXT,DT/@1,ALU/A,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX.SXT,OT/@1,ALU/A,SHF/RIGHT,DK/SHF" 
"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/XOR,SHF/ALU,DK/SHF® 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/XOR,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX ,RBMX/0O,BMX/RBMX,ALU/XOR,SHF/ALU,DK/SHF" 
"DK/DAL.SV® 

"DK/DAL.SC* 

"RAMX/D,AMX/RAMX ,KMX/@2,BMX/KMX,ALU/@1,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX,BMX/MASK,ALU/@1,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX,RBMX/O,BMX/RBMX,ALU/@1,SHF/ALU,OK/SHFE" 
"MCT/READ.INT.SUM,DK/NOP” 
"KMX/@1,BMX/KMX,ALU/B,SHF/ALU,DK/SHF" 
"KMX/@1,BMX/KMX,ALU/B,SHF/RIGHT,DK/SHF" 
"KMX/@1,BMX/KMX,ALU/B,SHF/RIGHT2,D0K/SHF*" 
“AMX/LA,ALU/A,SHF/ALU,DK/SHF* 
"AMX/LA,ALU/A,SHF/ALU,DK/SHF FL" 
"AMX/LA,RBMX/D,BMX/RBMX,ALU/A+B+PSL.C,SHF/ALU,DK/SHF" 
"DK/SHF ,ALU/A*B,AMX/LA,BMX/RBMX,RBMX/D,SHF/ALU" 
"AMX/LA,KMX/@1,B8MX/KMX,ALU/A*B,SHF/ALU,DK/SHF" 
"AMX/LA,KMX/@1,BMX/KMX,ALU/AND,SHF/ALU,DK/SHF"* 
"AMX/LA,ALU/A,SHF/RIGHT,DK/SHF*" 
"BMX/LB,ALU/B,SHF/ALU,DK/SHF* 
"BMX/PC.OR.LB,ALU/B,SHF/ALU,DK/SHF" 
"BMX/LC,ALU/B,SHF/ALU,DK/SHF* 
"BMX/LC,ALU/B,SHF/ALU,OK/SHF.FL® 
"RAMX/D,AMX/RAMX,ALU/NOTA,SHF/ALU,DK/SHF" 
"KMX/@1,BMX/KMX,AMX/RAMX.OXT,DT/LONG, ALU/ORNOT, SHF/ALU,DK/SHF* 
"BMX/MASK,AMX/RAMX.OXT,OT/LONG,ALU/ORNOT, SHF/ALU,DK/SHF" 
*"RAMX/Q,AMX/RAMX,ALU/NOTA, SHF/ALU,OK/SHF" 

*LAJRA(@1) ,AMX/LA,ALU/NOTA,DALU" 
"BMX/PACKED.FL,ALU/8,SHF/ALU,DK/SHF" 
“BMX/PACKED.FL,ALU/B,SHF/LEFT,DK/SHF" 
"BMX/PC,ALU/B,SHF/ALU,OK/SHF® 
"BMX/PC,ALU/B,SHF/LEFT,DK/SHF" 

*DK/Q" 
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DwQC FRAC) 

0.0+D 

04K {)j 

D.@+LB 

DuO4+PC 

D.Q-D 

D.Q-D=1 

D.Q-K[] 
DuQ-K[(]=1 
D.Q*PCSV 
DoWQ.,0XT() 
D~O.AND.K() 
D.0.AND.LC 
D..Q,.AND.MASK 
DuQ.AND,RC() 
D..@.-ANDNOT.D 
D.Q.ANDNOT.K() 
DuQ.ANDNOT, MASK 
DiQ@.,ANDNOT.PSWC 
DeGQ,ANDNOT,PSWN 
DuQ,ANDNOT, PSWZ 
DiQ@.LEFT 
DuQ.0R.K C) 
DiQ.OR.PSwWC 
D.Q@.,O0R.RCC) 
DuQ.ORNOT.MASK 
Da2Q,RIGHT 
D.Q0.,RIGHT2 
Dw~Q.SXTE) 
Di.Q@.XOR.RC] 
DQ (]D 

D.QC)KE) 

DiQ(] MASK 
DwaR(PRN+1) 
OuWR(SC) 
DiR(SP1+1) 
DiIRC(SC) 

DRC{] 

D.RLOG 
O.RLOG.RIGHT 
DRC) 

DRC] (FRAC) 
DuR{].,AND.K() 
DuR().OR.KC) 
DRC}.ORNOT.KI) 


EALULDCEXP) 
EALULFE 
EALUTKC] 
EALULR() CEXP) 


"RAMX/Q,AMX/RAMX,ALU/A, SHF/ALU, DK/SHF FL" 
“RAMX/Q,AMX/RAMX, RBMX/D, BMX/RBMX, ALU/A+B,SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX, KMX/@1,BMX/KMX,ALU/A+B, SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX,BMX/LB,ALU/A4B,SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX,BMX/PC,ALU/A4B, SHF/ALU, DK/SHF" 
"RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX, ALU/A=B, SHF/ALU, DK/SHF® 
"RAMX/Q,AMX/RAMX,RBMX/D, BMX/KBMX,ALU/A=B=1,SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX,KMX/21,BMX/KMX,ALU/A=B, SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A=B=1,SHF/ALU,DK/SHE" 
"RAMX/Q,AMX/RAMX,BMX/0,MSC/READ.RLOG,ALU/A@B, SHF/ALU,OK/SHF® 
"RAMX/Q,AMX/RAMX.OXT,DT/@1,ALU/A,SHF/ALU,DK/SHF" 

"RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/AND, SHF/ALU, OK/SHF" 
*RAMX/Q,AMX/RAMX,BMX/LC,ALU/AND, SHF/ALU, DK/SHF" 
"RAMX/Q,AMX/RAMX,BMX/MASK,ALU/AND, SHF/ALU, DK/SHF" 
"RAMX/Q,AMX/RAMX,SPO.R/LOAD,LC,SPO.RC/@1,BMX/LC,ALU/AND, SHF/ALU, DK/SHF" 
*RAMX/Q,AMX/RAMX, RBMX/D,BMX/RBMX , ALU/ANDNOT, SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX, ALU/ANDNOT, SHF/ALU, DK/SHF" 
"RAMX/Q,AMX/RAMX ,BMX/MASK, ALU/ANDNOT, SHF/ALU, DK/SHF" 

"DK/SHF ,ALU/ANDNOT, AMX/RAMX , RAMX/Q,BMX/KMX ,KMX/.1,SHE/ALU" 

"DK/SHF, ALU/ANDNOT, AMX/RAMX,KAMX/Q,BMX/KMX,KMX/.8,SHF/ALU" 
"DK/SHF,ALU/ANDNOT, AMX/RAMX, RAMX/Q,BMX/KMX ,KMX/.4,SHF/ALU" 
"RAMX/Q,AMX/RAMX,ALU/A, SHF/LEFT,DK/SHF" 
"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/OR,SHF/ALU, DK/SHF" 
"DK/SHF,ALU/OR,AMX/RAMX ,RAMX/O, BMX/KMX ,KMX/01,SHF/ALU" 
"RAMX/Q,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/OR, SHF/ALU, DK/SHF* 
"RAMX/Q,AMX/RAMX, BMX/MASK , ALU/ORNOT, SHF/ALU, DK/SHE" 
"RAMX/Q,AMX/RAMX ,ALU/A, SHF/RIGHT,DK/SHF" 

"RAMX/Q,AMX/RAMX,ALU/A, SHF/RIGHT2,DK/SHF" 
*RAMX/Q,AMX/RAMX.SXT,DT/@1,ALU/A,SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX,SPO,R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/XOR,SHF/ALU, DK/SHF® 
"RAMX/Q, AMX/RAMX,RBMX/D,BMX/RBMX,ALU/@1,SHF/ALU,OK/SHF" 
"ALU/@1,SHF/ALU,DK/SHF, BMX/KMX ,KMX/@2,AMX/RAMX,RAMX/Q" 
"RAMX/Q,AMX/RAMX,BMX/MASK,ALU/@1,SHF/ALU, DK/SHF" 

"SPO.AC/LOAD.LAB, SPO.ACN/PRN@1,AMX/LA,ALU/A,SHF/ALU,DK/SHF" 
"SPO.AC/LOAD.LAB, SPO.ACN/SC,AMX/LA,ALU/A,SHF/ALU,DK/SHF® 
"SPO.AC/LOAD.LAB,SPO.ACN/SP141,AMX/LA,ALU/A,SHF/ALU, DK/SHE® 
"SPO/LOAD.LC.SC,BMX/LC, ALU/B, SHF /ALU, DK/SHF" 
"SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/B,SHF/ALU, DK/SHF" 
"BMX/0,MSC/READ.RLOG, ALU/B, SHF/ALU,DK/SHF" 
"BMX/0,MSC/READ.RLOG, ALU/B, SHF/RIGHT,DK/SHF" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,ALU/A, SHF/ALU,OK/SHF * 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,ALU/A, SHF/ALU ,OK/SHF FL" 
“SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA, KMX/@2,BMX/KMX,ALU/AND, SHF/ALU, DK/SHF" 
"SPO.R/LOAD.LAB, SPO.RAB/@1,AMX/LA,KMX/@2,BMX/KMX,ALU/OR, SHF/ALU,OK/SHF" 
"LABLR(@1) ,AMX/LA,BMX/KMX ,KMX/@2,ALU/ORNOT, DLALU" 


"RAMX/D,AMX/RAMX,EBMX/AMX.EXP,EALU/B” 

“EBMX/FE,EALU/B" 

“KMX/@1,EBMX/KMX,EALU/B" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,EBMX/AMKX EXP, EALU/B" 
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EALU.SC 
EALULSC+FE 
EALU.SC+K CJ 
EALU_SC#FE 
EALUJSC=K() 
EALU.SC,ANDNOT.K() 
EALUJSTATE 


FE&SC_KTI] 

FEWOCA) 

FE.D(CEXP) 

FE.EALU 

FEWKC) 

FEWLACEXP) 
FE.NABS(SC=FE) 
FE.NABS(SC@LACEXP) ) 
FE.Q( EXP) 

FERC] (EXP) 


"EALU/A*® 

"EBMX/FE,EALU/A+B" 
"KMX/@1,EBMX/KMX,EALU/A+B" 
"EBMX/FE,EALU/A=B" 
"KMX/@1,EBMX/KMX,EALU/A+B" 
"KMX/@1,EBMX/KMX,EALU/ANDNOT® 
"EALU/A,MSC/LOAD.STATE” 


"KMX/@1,EBMX/KMX,EALU/B,FEK/LOAD,SMX/EALU,SCK/LOAD" 
"AMX/RAMX.OXT,DT/LONG, EBMX/AMX,EXP,EALU/B,FEK/LOAD" 
"RAMX/D,AMX/RAMX,EBMX/AMX .EXP,EALU/B,FEK/LOAD® 

"FEK/LOAD* 

"KMX/@1,EBMX/KMX,EALU/B,FEK/LOAD" 
"AMX/LA,EBMX/AMX.EXP,EALU/B,FEK/LOAD" 
"EALU/NABS.A-B,EBMX/FE,FEK/LOAD" 
"AMX/LA,EBMX/AMX.EXP,EALU/NABS.A=@B,FEK/LOAD* 
*"RAMX/Q,AMX/RAMX,EBMX/AMX.EXP,EALU/B,FEK/LOAD® 
*SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,EBMX/AMX .EXP,EALU/B,FEK/LOAD® 
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FE.SC "EALU/A,FEK/LOAD" 

FE.8C+1i "EALU/A4+1,FEK/LOAD® 

FE.SC+FE "EBMX/FE,EALU/A+B,FEK/LOAD" 

FE.SC+K OU) "KMX/@1,EBMX/KMX,EALU/A+B,FEK/LOAD" 
FEJSC+LACEXP) "AMX/LA,EBMX/AMX.EXP,EALU/A+B,FEK/LOAD" 
FE.SC@FE "EBMX/FE,EALU/A=B,FEK/LOAD" 

FELSC-K() "KMX/@1,EBMX/KMX,EALU/A@B,FEK/LOAD"® 
FEJSC@LACEXP) "AMX/LA,EBMX/AMX .EXP,EALU/A@B,FEK/LOAD" 
FE.SC*SHF,VAL "EBMX/SHF.VAL,EALU/A=B,FEK/LOAD" 
FE.SC.ANDNOT.FE "EBMX/FE,EALU/ANDNOT,FEK/LOAD" 
FE.SC.ANDNOT.K() "KMX/@1,EBMX/KMX,EALU/ANDNOT,FEK/LOAD" 
FE.SC.OR.K() "EALU/OR,EBMX/KMX,KMX/@1,FEK/LOAD" 
FEJSHF.VAL "EBMX/SHF.VAL,EALU/B,FEK/LOAD" 

FE.STATE "MSC/LOAD.STATE,EALU/A,FEK/LOAD" 

1ID(SC).D "CID/WRITE.SC" 

I0).D "CID/WRITE.KMX,ID.ADDR/@i" 

IDsDENO.SYNC "CID/WRITE.KMX,ADS/IBA,KMX/SP1,CON" 
ID.D.SYNC "CID/WRITE.KMX,ADS/IBA,KMX/SP1.CON,ACF/SYNC" 
KC] "KMX/@1" 

LABoR(DST) "SPO.AC/LOAD.LAB,SPO.ACN11/DST.DST"® 

LAB.RC PRN) "“SPO,AC/LOAD.LAB,SPO.ACN/PRN® 

LAB.R(PRN+1) "SPO.AC/LOAD,.LAB,SPO.ACN/PRN+1" 

LABoR(SC) "SPO.AC/LOAD,.LAB,SPO.ACN/SC" 

LAB.R(SP1) "SPO.AC/LOAD.LAB,SPO.ACN/SP1.SP1" 
LABLR(SP1+1) "SPO.AC/LOAD.LAB,SPO.ACN/SP1+1" 
LABJRIERCC).0 "ALULAO(A) ,-LABLRIERC(@1)] ALU" 
LABLRIERC()0¢+¢LC+1 “ALU/A+B4+1,AMX/RAMX.OXT,DT/LONG, BMX/LC,SPO.R/LOAD.LABI.WRITE.RC,SPO.RC/@1,SHF/ALU" 
LABLRIERC(} 02D "SPU.R/LOAD.LABL WRITE.RC,SPO.RC/@1,ALU/A"B,AMX/RAMX.OXT,OT/LONG, BMX/RBMX,RBMX/D,SHF/ALU" 


LABLRIERC() CALU "SPO.R/LOAD.LAB1.WRITE.RC,SPO.RC/@1,SHF/ALU" 
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LAB.RIGRCL]CALU.RIGHT2 
LABLRISRCI} D04+LC 
LABARIGRC(ILD.OAT(I]+K0] 
LABARIGRC(}-O"K1] 
LABJROI 


LAwR(DST)&LBoR (SRC) 
LAwjR(SP2)&LBIR(SP1) 

LAjRAT] 

LCwRC(SC) 

LCeRCEI 
LCeRC(J&RILCLAtLB) LEFT 
LCARCLIER1A-(LA+LB+PSL.C) LEFT 
LCWRCCJER1(LA+LB.RLOG) LEFT 
LCWRCC}&R1~(LA@LB) LEFT 
LCARC(]&R1.(LASLBLRLOG) LEFT 
LCwWRC EI ERILALU 

LCJRC()&R1.D 
LCARCCIERLOLA+K(] 

LCARCLIJ GRIALLA#K 0) 
LCoRCCJER1LB 

LC-RCLJ&R1.0 


N&ZAALU 
N&ZAALU.VECOO 
NAMX.Z2TST 

PCE VALALU 
PC&VA.D 
PCEVALD+EK I) 
PCS&SVALD-KI{} 
PC&VALD=PC 
PCEVA_D.OXTL]) 
PCS&VA.D.OXTL) +PC 
PCEVALD.SXT(] +PC 
PC&VALKT]) 
PC&VALPC 

PCEVAO 
PC&VALQ+4PC 
PCEVA.O=D 
PCEVA.O-K [] 
PCEVALQO.SXTLJ+PC 
PC&EVALRC(J 
PC&VAW~R[} .-ANDONOT.KC) 


PCuPC+1 
PC.PC+2 
PCuPC+4 
PCuPC+N 
PCLQ+PC 
PC.VA 


"SPU.R/LOAD.LAB1.WRITE.RC,SPO.RC/@1,SHF/RIGHT2" 
"ALULD+LC,LABARIERC[@1)] ALU" 
"ALULD.OXT(@2] #K (@3],LAB.RI&RC(@1) ALU" 
"ALUWQ=K(@2} ,LABLR1&RC(@1)] ALU" 
"SPO.R/LOAD.LAB,SPO.RAB/@1" 


*SPO.AC/LOAD,LAB,SPO.ACN11/0ST.SRC" 

"SPO.AC/LOAD.LAB,SPO.ACN/SP2.5P1" 

"SPO.AC/LUAD.LA,SPO.RAB/@1" 

*SPO/LOAD.LC.SC"” 

"SPOQ.R/LOAD.LC,SPO.RC/@1" 

"AMX/LA,BMX/LB,ALU/A*B, SHF/LEFT,SPO.R/LOAD.LC.WRITE.RAB1,SPO.RC/@1" 
"AMX/LA, BMX/LB,ALU/A+B+PSL. C,SHF/LEFT,SPO.R/LOAD.LC.WRITE.RAB1,SPO.RC/@1" 
"AMX/LA,BMX/LB,ALU/A4B.RLOG,SHF/LEFT,SPO.R/LOAD.LC.WRITE.RABI, SPO. RC/@1" 
"AMX/LA,BMX/LB,ALU/A=B,SHF/LEFT,SPO.R/LOAD.LC.WRITE.RAB1,SPO, Rc/e@i* 
@AMX/LA,BMX/LB, ALU/A=B,RLOG, SHF/LEFT,SPO.R/LOAD.LC.WRITE.RAB1,SPO.RC/@1" 
"SPO. R/LOAD. LC.WRITE.RAB1,SPO.RC/@1, SHF/ALU* 

"ALULD,LCWRC(@i J &RILALU" 

"SPO, R/LOAD. LC.WRITE.RAB1,SPO.RC/@1,SHF/ALU,ALU/A4B,AMX/LA,BMX/KMX,KMX/@2" 
"ALUJLA*K(@2],LC.RC(@i)GR1ALU" 

“ALU-LB,LC-RC(@1]6R1-ALU" 
"SPO,R/LOAD.LC.WRITFE.RAB1,SPO.RC/@1,SHF/ALU,ALU/A,AMX/RAMX,RAMX/Q" 


"CCK/NZJALU.VC.VC" 

"CCK/NZALU.VCL0" 

"CCK/NIAMXZ2TST.VC.VC" 

"VAK/LOAD,PCK/PC_VA" 

"RAMX/D,AMX/RAMX,ALU/A, VAK/LOAD,PCK/PC.VA" 

"RAMX/D, AMX/RAMX,KMX/@1,BMX/KMX,ALU/A+B,VAK/LOAD, PCK/PC.VA" 
"RAMX/D,AMX/RAMX »KMX/@1,BMX/KMX,ALU/A=B, VAK/LOAD, PCK/PC.VA" 
"RAMX/D,AMX/RAMX,BMX/PC,ALU/A@= B, VAK/LOAD, PCK/PC. VA" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,ALU/A,VAK/LOAD,PCK/PC..VA" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,8MX/PC,ALU/A+B, VAK/LOAD, PCK/PC.VA" 
"RAMX/D,AMX/RAMX.SXT,DT/@1,BMX/PC,ALU/A+8,VAK/LOAD, PCK/PC..VA" 
"KMX/@1,BMX/KMX,ALU/B, VAK/LOAD,PCK/PC_VA" 

"BNX/PC,ALU/B, VAK/LOAD, PCK/PCAVA" 
"RAMX/Q,AMX/RAMX,ALU/A,VAK/LOAD, PCK/PC.VA* 
PRAMX/Q,AMX/RAMX,BMX/PC,ALU/A4B, VAK/LOAD,PCK/PC_VA" 
"RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX,ALU/A*B, VAK/LOAD, PCK/PC.VA" 
"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX, ALU/A@ -B,VAK/LOAD,PCK/PC.VA" 
"RAMX/Q,AMX/RAMX.SXT,DT/@1,BMX/PC,ALU/A4B, VAK/LOAD, PCK/PC.VA" 
"SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/B, VAK/LOAD, PCK/PC.VA" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA, KMX/@2, BMX/KMX,ALU/ANDNOT,VAK/LOAD, PCK/PC_VA" 


"PCK/PC+1" 
"PCK/PC+2" 
"PCK/PC+4" 
"PCK/PC+N* 
"ALU/A+B,VAK/LOAD, PCK/PC_VA,BMX/PC,AMX/RAMX,RAMX/Q" 
*"PCK/PCLVA" 
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PC..VIBA 
PSL<C>LAMXO 


QEVALALU 
QG&VA.D 
Q&VAWDFLC 
QG&VALLA 
Q&VAWQ4LB.PC 


QD. (Q+LB)D.RIGHT2 
QOD (GO+LC)D.RIGHT2 
OD. (Q*LBID.RIGHT2 
QD. (O-LCID.RIGHT2 
QD.QD.RIGHT2 


Q.0 

Q.04LC+i 
Q0+MASK41 
Q.04¢PC.RLOG 

Q.0«D 

020K} 

Q.0°LC 

00-0 
QeACCELESYNC 
Q.ALU 

Q.ALUCFRAC) 
QAALU.LEFT 
Q.ALU.LLEFT2 
QwWALU,LEFT3 
QUALU.RIGHT 
QeALU,RIGHT2 

Q.D 

Q.WOCFRAC) (B) 
QuD+K [) 

QeD+K() +1 

Q.04+K[}) LEFT 
Q.D¢4eLe 

QD-K{) 

Q.D=LC 

0.D=0 

Q~D.0XT) 
OnD.OXT(34+K0) LEFT 
QD.OXT(].OR.PACK.FP 
Q_D.AND,.KIE]J 
Q.0.AND.K()} .RIGHT 
Q.D.AND.KOC].RIGHT2 
Q.D.AND.RCOE) 
G.D.ANDNOT.RC() 
Q.D0.LEFT3 
Q.D.OR.KE) 


"PCK/PCLIBA" 
"CCK/CLAMXO" 


"VAK/LOAD,SHF/ALU,QK/SHF" 
“"RAMX/D,AMX/RAMX,ALU/A, VAK/LOAD, SHF/ALU,QK/SHF" 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/A+B, VAK/LOAD, SHF/ALU, QK/SHF" 
"AMX/LA,ALU/A,VAK/LOAD,SHF/ALU,QK/SHF* 
"RAMX/Q,AMX/RAMX,BMX/PC.OR.LUB,ALU/A+B, VAK/LOAD,SHF/ALU,QK/SHF" 


"ALULO+LB,Q.ALU.RIGHT2,DoD.RIGHT2" 
"ALU.Q+LC,QG.ALU,RIGHT2,D.D.RIGHT2" 
"ALULO-LB,Q.ALU.RIGHT2,D.D.RIGHT2" 
"ALUWG=LC,GeALU.RIGHT2,D.D.RIGHT2" 
"ALU.Q,Q.ALU.RIGHT2,D.D.RIGHT2" 


"QK/CLR* 
"ALU/A+Bt1,AMX/RAMX,OXT,DT/LONG, SHF/ALU,QOK/SHF ,BMX/LC* 
"AMX/RAMX OXT,OT/LONG, BMX/MASK , ALU/A+B41,SHF/ALU,QK/SHF" 
“AMX/RAMX.OXT,DT/LONG, BMX/PC,ALU/A+B.RLOG,SHF/ALU,QK/SHF" 
"AMX/RAMX,OXT,DT/LONG, RBMX/D,BMX/RBMX,ALU/A@B,SHF/ALU, QK/SHF"* 
"AMX/RAMX.OXT,DT/LONG, KMX/@1,BMX/KMX,ALU/A=9B,SHF/ALU,QK/SHF® 
"AMX/RAMX.OXT,DT/LONG, BMX/LC,ALU/A"B,SHF/ALU,QK/SHF® 
"AMX/RAMX.OXT,DT/LONG, RBMX/Q,BMX/RBMX,ALU/A=B,SHF/ALU ,QK/SHF" 
"QK/ACCEL,ACF/SYNC*" 

“SHF/ALU,QK/SHF" 

"SHF/ALU,GK/SHF,FL" 

*SHFE/LEFT,QK/SHF* 

"SHF/ALU.DT,DT/LONG,QK/SHF" 

"QK/SHF,SHF/LEFT3" 

*"SHF/RIGHT,QK/SHF" 

"SHE /RIGHT2,OK/SHF" 

"QK/D" 

"RBMX/D,BMX/RBMX,ALU/B,SHF/ALU,QK/SHF FL" 

"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX ,ALU/A+B,SHF/ALU,QK/SHF" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX ,ALU/A+B+1t,SHF/ALU,QK/SHF" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A4B,SHF/LEFT,QK/SHF" 
"RAMX/D,AMX/RAMX ,BMX/LC,ALU/A+B,SHF/ALU,QK/SHE" 
"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A=B,SHF/ALU,QK/SHE" 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/A“BR,SHF/ALU, QK/SHF” 
"RAMX/D,AMX/RAMX,RBMX/O,BMX/RBMX,ALU/A@B,SHF/ALU,QK/SHF" 
"RAMX/D,AMX/RAMX.OXT,DT/@1i,ALU/A,SHF/ALU,QK/SHF" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,KMX/@2,BMX/KMX,ALU/A4B,SHF/LEFT,QK/SHF" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,BMX/PACKED.FL,ALU/OR,QK/SHF" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/AND, SHF/ALU,QK/SHFE" 
"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/AND, SHF/RIGHT,QK/SHF" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/AND,SHF/RIGHT2,QK/SHF" 
"RAMX/D,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/AND, SHF/ALU,QK/SHF* 
"RAMX/D,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/ANDNOT, SHF/ALU, OK/SHF" 
"RAMX/D,AMX/RAMX,ALU/A,SHF/LEFT3,QK/SHF" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/OR,SHF/ALU,QK/SHF" 
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Q-D.OR.RCO) 
G.D.RIGHT 
0.D0.RIGHT2 
Q.D.SXTT) 
Q.D.XOR.Q 
Q.DEC,.CON 
Q.18.BDEST 
Q.1B.DATA 
Q-ID(SC) 
Q.IDt) 

Q.KC) 

QK{} 41 
QK(}),CTX 
Q.K 0) .RIGHT 
QoKC].RIGHT2 
Q.LA 

QA-LA+K {} 
Q.LA+0 
QuLA=K() 
QeLA.AND.KT) 
GQeLA,ANDNOT.RCL) 
Q.LB 

Q@.LC 

Q.NOT.O 
Q-NOT,.R{) 
Q.PACK FP 

QwPC 

Gi.OCFRAC) 

Q.Q( FRAC) (B) 
QaQ+D 

QuQ+4K L) 
Q.Q4K() +1 
Q~Q4LC 

Q.Q¢PC 

Q.0=D0 

Q.O"D-1 
QQ-K{) 
QuO-K{)=-1 
0.Q0°LC 
Q.O"LC=1 
QueQ*MASKe1 
G.Q@.0XT() =K{} 
Q.0.,0XTC] LEFT 
Q.Q8.0XT(].OR.D 
QnuQ.AND.K() 
QQ. AND.K() .RIGHT2 
Q2G.AND.K{] RIGHT 
Q.2.Q0.AND.R(]) 
QaQeAND.RCO) 
Q.0.ANDNOT,.D 
Q..9,ANDNOT.K() 


"RAMX/D,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/OR, SHF/ALU,QK/SHF" 
"RAMX/D,AMX/RAMX,ALU/A,SHF/RIGHT,QK/SHF" 
"RAMX/D,AMX/RAMX,ALU/A,SHF/RIGHT2,QK/SHF" 
"RAMX/D,AMX/RAMX.SXT,DT/@1,ALU/A,SHF/ALU,QK/SHF" 

"QK/SHF ,ALU/XOR,AMX/RAMX,RAMX/D,BMX/RBMX,RBMX/Q,SHF/ALU" 
"QK/DEC.CON" 

"IBC/BDEST,QK/IO,MCT/ALLOW,IB.RFAD" 

"OK/ID,MCT/ALLOW.IB.READ" 

"CID/READ.SC,QK/ID" 

*CID/READ.KMX,1D.ADDR/@1,QK/ID" 
"KMX/@1,8MX/KMX,ALU/8,SHF/ALU,GK/SHF" 
"AMX/RAMX.OXT,DT/LONG,KMX/@1,BMX/KMX,ALU/A+B41,SHF/ALU,QK/SHF" 
"KMX/@1,BMX/KMX,ALU/B,SHF/ALU.DT,DT/INST.DEP,QK/SHF" 
"KMX/@1,BMX/KMX,ALU/B,SHF/RIGHT, QK/SHF" 
"KMX/@1,BMX/KMX,ALU/B,SHF/RIGHT2,QK/SHF" 
"AMX/LA,ALU/A,SHF/ALU,QK/SHF" 
"AMX/LA,KMX/@1,BMX/KMX,ALU/A+B,SHF/ALU,QOK/SHF* 
"AMX/LA,RBMX/G,BMX/RBMX,ALU/A4B,SHF/ALU,QK/SHF" 
"AMX/LA,KMX/@1,BMX/KMX,ALU/A-B,SHF/ALU, QK/SHF” 
"AMX/LA,KMX/@1,BMX/KMX,ALU/AND,SHF/ALU,QK/SHE" 
"AMX/LA,SPO.R/LOAD,LC,SPO.RC/@1,BMX/LC,ALU/ANONOT, SHF/ALU,QK/SHF®" 
"BMX/LB,ALU/B,SHF/ALU,QK/SHF" 

"BMX/LC,ALU/B,SHF/ALU,QK/SHF” 

"RAMX/Q,AMX/RAMX,ALU/NOTA, SHF/ALU,QK/SHF” 
"LALRA{@1],AMX/LA,ALU/NOTA,Q ALU" 
"BMX/PACKED.FL,ALU/B,SHF/ALU,OK/SHF" 
"BMX/PC,ALU/B,SHF/ALU,QK/SHF” 
"RAMX/Q,AMX/RAMX,ALU/A,SHF/ALU, OK/SHF FL" 
"RBMX/Q,BMX/RBMX,ALU/B,SHF/ALU,QK/SHF FL" 
PRAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX ,ALU/A48,SHF/ALU,QK/SHF" 
"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A4B,SHF/ALU,QK/SHF* 
"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A4B41,SHF/ALU,QK/SHF" 
"KAMX/QO,AMX/RAMX,BMX/LC,ALU/A4+B,SHF/ALU,QK/SHF" 
"RAMX/Q,AMX/RAMX,-BMX/PC,ALU/A+B,SHF/ALU, QOK/SHF" 
“"RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX,ALU/A@B,SHF/ALU, QK/SHE" 
"RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX,ALU/A=B91,SHF/ALU,QK/SHF" 
"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A@B,SHF/ALU,QK/SHFE" 
"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A-Beol,SHF/ALU,GK/SHF" 
"RAMX/Q,AMX/RAMX,BMX/LC,ALU/A=@B,SHF/ALU,QK/SHF® 
"RAMX/Q,AMX/RAMX,BMX/LC,ALU/A~B=1,SHF/ALU,QK/SHF* 
"RAMX/Q,AMX/RAMX,BMX/MASK ,ALU/A=Bo1,SHF/ALU,QK/SHE" 
"RAMX/Q,AMX/RAMX.OXT,DT/@1,KMX/@2,BMX/KMX,ALU/A=B,SHF/ALU,QK/SHF"® 
"RAMX/Q,AMX/RAMX.OXT,DT/@1,ALU/A,SHF/LEFT,QK/SHF" 
"RAMX/Q,AMX/RAMX.OXT,DT/@1,RBMX/D,BMX/RBMX,ALU/OR, SHF/ALU,OK/SHF" 
“"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/AND,SHF/ALU, QK/SHF* 
"RAMX/Q,AMX/RAMX,KMX/@1,RMX/KMX,ALU/AND,SHF/RIGHT2,QK/SHF" 
"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/AND, SHF/RIGHT, QK/SHF" 
"RAMX/Q,AMX/RAMX,SPO.R/LOAD.LAB,SPC.RAB/@1,B84X/LB,ALU/AND,SHF/ALU,QK/SHF" 
"KAMX/Q,AMX/RAMX,SPO.R/LOAD.LLC,SPO.RC/@1,BMX/LC,ALU/AND,SHF/ALU,QK/SHF"” 
"RAMX/Q,AMX/RAMX,RBMX/D,8MX/RBMX,ALU/ANDNOT, SHF/ALU,QK/SHF" 
"RAMX/QO,AMX/RAMX,KMX/@1,BMX/KMX,ALU/ANDNOT,SHF/ALUL, OK/SHF”® 


(LNOD) SOHOVW AGODOYDIW W3LSAS 
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Q.0.ORNOT. MASK 
Q.Q9.RIGHT 
Q0.9.RIGHT2 
Q20.SXTL) 
Qu0.XOR.KC) 
Q.RCPRN).ANDNOT,.Q 
QoRCPRN+1) 
QoR(PRN+1).AND.Q 
Q2R(SC) 
Q2R(SRC$1).AND.K() 
Q@oRC(SC) 

QaRCC) 

Q.RC(C] (FRAC) 
QoRU) 

Q.RCI (FRAC) 

Q.R() .AND.KO) 
Q.Rf£}.AND.KE) RIGHT 
Q.RC],ANDNOT.K[] 
Q.R().OR.KO) 

Q.SC 

Q.SHF 


R(DST).ALU 
R(DST).D 
R(CDST).0.SXTCJ.RIGHT 


RCPRN).j0+D.RLOG 
RCPRN) ALU 
R(PRN).D 
R(PRN).D4K().RLOG 
RC PRN).jD"K().RLOG 
RC PRN)-jD.OR.O 
RCPRN).D(]Q 

RC PRN) KC) 

RC PRN).LA+K().RLOG 
RCPRN)jLA+Q 

RC PRN) LA*K().RLOG 
RCPRN)LAL) MASK 

RC PRN).LC 
RCPRN).{PACK FP 

RC PRN).O 

RC PRN) 2O4K{} .RLOG 
RCPRN)~Q=-K[}) .RLOG 
RC PRN¢1) ALU 
RCPRN41).D 
RCPRN41).D.0R.Q 


"RAMX/O,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/ANDNOT,SHF/ALU,QK/SHF" 
"QK/LEFT” 

"GK/LEFT2" 

"RAMX/@,AMX/RAMX,KMX/@1,B8MX/KMX,ALU/OR,SHF/ALU,QK/SHF" 
"RAMX/Q,AMX/RAMX,BMX/MASK,ALU/ORNOT,SHF/ALU,QK/SHF" 

"QK/RIGHT" 

"QK/RIGHT2" 

"RAMX/Q,AMX/RAMX.SXT,DT/@1,ALU/A,SHF/ALU,QK/SHF" 
"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/XOR,SHF/ALU,UK/SHE" 

"SPO.AC/LOAD, LAB,SPOD.ACN/PRN,AMX/LA,RAMX/Q,BMX/RBMX,ALU/ANDNOT, SHF/ALU,QK/SHE® 
“SPO.AC/LOAD.LAB,SPGO.ACN/PRN41,AMX/LA,ALU/A,SHF/ALU, GK/SHF" 
"SPO,AC/LOAD.LAB,SPO.ACN/PRN41,AMX/LA,RBMX/O,BMX/RBMX,ALU/AND, SHF/ALU,OK/SHF" 
"ALU/A,SHF/ALU,AMX/LA,SPO.AC/LOAD.LAB,SPO.ACN/SC,UK/SHF" 
"SPO.AC/LOAD,LAB,SPO.ACNi1/SRC.OR.1,AMX/LA,KMX/@1,BMX/KMX,ALU/AND,SHF/ALU,QK/SHF" 
"ALU/B,SHF/ALU,BMX/LC,SPO/LOAD.LC.SC,QK/SHF" 
"SPO,R/LUAD.LC,SPO.RC/@1,BMX/LC,ALU/B,SHF/ALU,QK/SHF”" 
"SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/B,SHF/ALU,QK/SHF.FL" 
"SPQ.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,ALU/A,SHF/ALU,QK/SHE" 
"SPO.R/LUAD.LAB,SPO.RAB/@1,AMX/LA,ALU/A,SHF/ALU,UK/SHE.FL" 
*"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,KMX/@2,BMX/KMX,ALU/AND, SHF/ALU, QK/SHE" 
*"SPO.R/LOAD.LAB,SPO,RAB/@1,AMX/LA,ALU/AND, BMX/KMX,KMX/@2,SHF/RIGHT,QK/SHF" 
*“SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,KMX/@2,8MX/KMX,ALU/ANDNOT,SHF/ALU,QK/SHF" 
"ALU/OR,AMX/LA,SPO.R/LOAD.LAB,SPO.RAB/@1,BMX/KMX ,KMX/@2,QK/SHF" 
"ALU/B,BMX/KMX ,KMX/SC,SHF/ALU,QK/SHF" 

"QK/SHF*" 


*“SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN11/D0ST.DST" 
"RAMX/D,AMX/RAMX,ALU/A,SHF/ALU,SPO.AC/ARITE RAB, SPO.ACNI1/DST.DST" 
"RAMX/D,AMX/RAMX.SXT,DT/@1,ALU/A,SHF/RIGHT,SPO.AC/WRITE.RAB,SPO.ACNI1/DST.DST" 


"ALU/A+B.RLOG, BMX/RBMX, RBMX/D,AMX/RAMX,OXT,DT/LONG, R(PRN) ALU" 
"SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN" 
"RAMX/D,AMX/RAMX,ALU/A,SHF/ALU, SPO.AC/WRITE.RAB, SPO.ACN/PRN® 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A+B.RLOG,DT/LONG, R(PRN) @ALU" 
"RAMX/D, AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A=B,RLOG,DT/LONG,R(PRN)&ALU" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/OR,R (PRN) WALU® 
"RAMX/D,AMX/RAMX ,RBMX/Q, BMX/RBMX,ALU/@1,R(PRN)-ALU" 
"KMX/@1,BMX/KMX,ALU/B, SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN® 
"AMX/LA,KMX/@1,BMX/KMX,ALU/A+B.RLOG,DT/LONG,R( PRN) ALU" 
"AMX/LA,RBMX/Q,BMX/RBMX , ALU/A+B, SHF/ALU, SPO.AC/WRITE «RAB, SPO.ACN/PRN" 
“AMX/LA,KMX/@1,BMX/KMX,ALU/A*B,RLOG,DT/LONG,R(PRN) ALU" 

"AMX/LA, BMX/MASK,ALU/@1,SHF/ALU,SPO.AC/WRITE. RAB, SPO.ACN/PRN" 
"BMX/LC,ALU/B, SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN" 
"BMX/PACKED.FL,ALU/B, SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN" 
"RAMX/Q,AMX/RAMX,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN" 
"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A4B.RLOG, DT/LONG,R( PRN) ALU" 
"RAMX/Q,AMX/RAMX ,KMX/@1,B8MX/KMX , ALU/A@B,RLOG,DT/LONG,R( PRN) SALU® 
"SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN4¥1" 

"RAMX/D,AMX/RAMX,ALU/A, SHF/ALU,SPO.AC/WRITE.RAB, SPO.ACN/PRNG1" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX, ALU/OR, SHF/ALU, SPO.AC/WRITE.RAB,SPO,ACN/PRNG1" 
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c9 


RCPRN@1)—K() 
RCPRN¢1) LA 
RCPRN+1).LC 
RCPRN+1)—0 


R(SC) ALU 
R(SC).D 
R(SC) KE} 


RCSC).LA 
R(SC).LA+D 
R(SC)—LA-D 
R(SC).LC 
R(SC).@ 


R(SP1).ALU 
R(SP1).D 
R(SP1).KO] 
R(SP1).PACK.FP 
R(SP1)..9 
R(SP14¢1).LC 
R(SP1+1).0 


RCSRC!I1) ALU 
RCSRC!I1)D(B) 
R(SRC) ALU 
R(SRC).D 
R(SRC)—D(B) 
RC(SRC}.D+K(].RLOG 
R(SRC)~D=K(}.RLOG 
RCSRC) LLC 
RCSRC).0 


R6.D+K() .RLOG 
RO.LA+K£E) .RLOG 
R6.LA-K().RLOG 


RC(SC).0"LC 
RCCSC) ALU 
RC(SC)ALU.RIGHT 
RC(SC).D 
RC(SC).@ 


RCL) EVAWD+0 

RC(}.0 

RC(J.O+K CI) 41 
RCCIWOFLC+i 
RCCJLO+MASK41 
RC(J).O04+MASK+1.RIGHT2 
RC()/.02D 

RCO} ALU 


"KMX/@1,BMX/KMX,ALU/B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRNG1" 
"AMX/LA,ALU/A,SHF/ALU,SPO.AC/WRITEKAB,SPO.ACN/PRNG1"” 
"BMX/LC,ALU/B, SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRNG1" 
"RAMX/Q,AMX/RAMX,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRNG1® 


"SHF/ALU,SPO,.AC/WRITE.RAB,SPO.ACN/SC" 
"RAMX/D,AMX/RAMX,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SC® 
"KMX/@1,BMX/KMX,ALU/B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SC” 
"AMX/LA,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO,ACN/SC" 
"AMX/LA,RBMX/D,BMX/RBMX ,ALU/A+B,SHF/ALU,SPO.AC/WKITE.RAB, SPO.ACN/SC* 
*AMX/LA,RBMX/D, BMX/RBMX, ALU/A*B, SHF/ALU, SPO.AC/WRITE.RAB,SPO,ACN/SC*® 
"ALULLC,R(SC) ALU" 

"RAMX/O,AMX/RAMX, ALU/A, SHF/ALU,SPO.AC/WRITE.RAB,SPOACN/SC* 


"SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SP1,SP1"* 
"RAMX/D,AMX/RAMX,ALU/A, SHF/ALU, SPO.AC/WRITE.RAB,SPO.ACN/SP1,SP1" 
"KMX/@1,BMX/KMX,ALU/B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SP1, Spi” 
"BMX/PACKED. FL, ALU/B,SHF/ALU, SPO,AC/WRITE.RAB,SPU.ACN/SP1.SP1i" 
“RAMX/Q,AMX/RAMX ,»ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SP1.SP1" 
"BMX/LC,ALU/B, SHF/ALU,SPO,AC/WRITE.RAB,SPO.ACN/SP141" 
“RAMX/Q,AMX/RANX , ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SP1i+i" 


"SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACNI1/SRC.OR.1" 
*RBMX/D,BMX/RBMX,ALU/A,SHF/ALL,SPO.AC/WRITE.RAB,SPO.ACNI1/SRC.OR} i" 
"SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACNII/SKC.SRC" 
"RAMX/D,AMX/RAMX,ALU/A, SHF/ALU, SPO.AC/WRITE.RAB,SPO.ACNI1/SRC.SRC* 
"RBMX/D,BMX/RBMX,ALU/B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACNI1/5SRC, SRC" 
"RAMX/D,AMX/RANX, KMX/@1,BMX/KMX,ALU/A+B.RLOG,DT/WORD,R(SRC) ALU" 
*RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A@B.RLOG,DT/WORD,R(SRC)ALU" 
"BMX/LC,ALU/B,R(SRC)W ALU" 

"RAMX/O,ANX/RAMX, ALU/A, SHF/ALU,SPO.AC/WRITE.RAB,SPO.LACNIL/SRC.SRC® 


"SPO. R/WRITE.RAB,SPO.RAB/R6,RAMX/D,AMX/RAMX, KMX/@1,BMX/KMX,ALU/A+B.RLOG, SHF/ALU" 
"AMX/LA,BMX/KMX,KMX/@1, ALU/ASB. RLOG,DT/ WORD, SHF/ALU, SPO.R/WRITE.RAB,SPO.RAB/R6" 
"AMX/LA,BMX/KMX,KMX/@1,ALU/A=B.RLOG,DT/WORD, SHF/ALU,SPO.R/WRITE.RAB,SPO, RAB/R6* 


“ALU.WO=LC,RCCSC) ALU" 
“SHF/ALU,SPO/WRITE.RC.SC" 
"SPO/WRITE.RC.SC,SHF/RIGHT" 
"ALULD,RCCSC) ALU" 
"ALU.Q,RC(SC).ALU*® 


"RAMX/D,AMX/RAMX ,RBMX/Q,BMX/RBMX,ALU/A+B, VAK/LOAD, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"AMX/RAMX.OXT,DT/LONG, ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"AMX/RAMX.OXT,DT/LONG, KMX/@2,BMX/KMX,ALU/A4+B41,SHF/ALU,SPO,R/WRITE.RC,SPO.RC/@1" 
“AMX/RAMX.OXT,DT/LONG, BMX/LC, ALU/A+B+41,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1”" 
"AMX/RAMX.OXT,DT/LONG, BMX/MASK , ALU/A+B41,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"AMX/RAMX.OXT,DT/LONG, BMX/MASK,ALU/A4+K41,SHF/RIGHT2,SPO0,R/WRITE.RC,SPO.RC/O1” 
"AMX/RAMX.OXT,DT/LONG, RBMX/D,BMX/RBMX,ALU/A=@B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 


(LNOD) SOHOVW AGODOYOIW WALSAS 
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RCC) WALU.LEFT 
RCC) LALU.LEFT2 
RC().ALU.LEFT3 
RCC] .ALU.RIGHT 
RCC).ALU.RIGHT2 
RC€}D 
RC{C).0(8) 
RC().D+K() 

RC(]) DK) 

RCL) —~D.OxT(] 
RCLJD.AND.K{} 
RC{})..D.AND. MASK 
RC{].D-ANDNOT.Q 
RCCI}_O.CTX 
RC(J_D.LEFT 
RC().D.LEFT3 
RC().D.OR.KL) 
RC{).D.OR.O 
RC(].D.ORNOT.K{[) 
RC({}.D.SXTL) 
RC{}.KC) 
RCCI.KL[}41 
RC(C).K(0) .LEFT2 
RCC)_KC) .LEFT3 
RCCI-K(}.RIGHT2 
RCCJLLA 
RC{}).LA+LB.CTX 
RC() LAK C) 
RCCJILALAND.KE) 
RCC) _LA.CTX 
RC() LB 
RC()LB.LEFT 
RCC]..LC 

RCL] .NOT.Q 

RC{) PACK. FP 
RCLJ.PC 

RC().Q@ 

RC(].Q+1 
RC{]G+K (J 
RC().QG4¢LC 
RC().Q+PC 
RC{).Q+PC+1 
RC(]~QeK (J 

RCC} LQ=LC 
RC().Q-MASKel 
RCC}.0.0XTL]} 
RC().Q.AND.K([) 
RC().0.ANDNOT,K() 
RC().Q@.LEFT 
RC().@.LEFT3 


"SHF/LEFT,SPO.R/WRITE.RC,SPO.RC/@1" 
"SPO.R/WRITE.RC,SPO.RC/@1,SHF/ALU.DT,DT/LONG" 
"SPO.R/WRITE.RC,SPO.RC/@1,SHF/LEFT3" 

“SHF/RIGHT,SPO.R/WRITE.RC,SPO.RC/@1" 
"SHF/RIGHT2,SPO.R/WRITE.RC,SPO.RC/@1" 
“RAMX/D,AMX/RAMX,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
“RBMX/D,BMX/RBMX,ALU/B,SHF/ALU,SPO.R/WRITE.RC,SPUO.RC/@1" 
"RAMX/D,AMX/RAMX,BMX/KMX,KMX/@2,ALU/A4B,SHF/ALU,SPO.R/WRITE.RC,SPO,RC/@1" 
"RAMX/D,AMX/RAMX,BMX/KMX ,KMX/@2,ALU/A=B,SHF/ALU,SPO.R/WRITE.RC,SPO,RC/@1" 
"RAMX/D,AMX/RAMX.OXT,DT/@2,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/D,AMX/RAMX,BMX/KMX,KMX/@2,ALU/AND,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/D,AMX/RAMX,BMX/MASK,ALU/AND,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/ANDNOT, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/D,AMX/RAMX,ALU/A,SHF/ALU.DT,DT/INST.DEP,SPO.R/WRITE,RC,SPO.RC/@1" 
"RAMX/D,AMX/RAMX,ALU/A,SHF/LEFT,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/D,AMX/RAMX,ALU/A,SHF/LEFT3,SPO.R/WRITE.RC,SPO.RC/@1" 
"KRAMX/D,AMX/RAMX,KMX/@2,BMX/KMX,ALU/OR, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
“RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/OR, SHF/ALU,SPO.R/WRITE,RC,SPO.RC/@1" 
"SPO.RC/@1,SPO0.R/WRITE.RC,ALU/ORNOT,AMX/RAMX,RAMX/D,BMX/KMX,KMX/@2,SHF/ALU" 
"RAMX/D,AMX/RAMX.SXT,DT/@2,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPO,RC/@1" 
"KMX/@2,BMX/KMX,ALU/B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"AMX/RAMX.OXT,DT/LONG, KMX/@2,BMX/KMX,ALU/A4B4+1,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"KMX/@2,BMX/KMX,ALU/B,SHF/ALU.DT,DT/LONG, SPO.R/WRITE.RC,SPO.RC/@1" 
"KMX/@2,BMX/KMX,ALU/B,SHF/LEFT3,SPO.R/WRITE.RC,SPO.RC/@1" 
"KMX/@2,BMX/KMX,ALU/B,SHF/RIGHT2,SPO.R/WRITE.RC,SPO.RC/@1" 
"AMX/LA,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"AMX/LA,BMX/LB,ALU/A4+B,SHF/ALU.DT,DT/INST.DEP,SPO.R/WRITE.RC,SPO.RC/@1" 
“AMX/LA,KMX/@2,BMX/KMX,ALU/A=B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"ALUJLA,AND.K{@2],RC(@1] .ALU" 
"AMX/LA,ALU/A,SHF/ALU.DT,DT/INST.DEP,SPO.R/WRITE.KC,SPO.RC/@1" 
“BMX/LB,ALU/B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"“8MX/LB,ALU/B,SHF/LEFT,SPO.R/WRITE.RC,SPO.RC/@1" we 
"BMX/LC,ALU/B,SHF/ALU,SPO,R/WRITE.RC,SPO.RC/@1" 
"RAMX/Q,AMX/RAMX,ALU/NOTA,RC([@1) ALU" 
“BMX/PACKED.FL,ALU/B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"BMX/PC,ALU/B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/Q,AMX/RAMX,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"ALU.04041,RC(@1) .ALU* 

"RAMX/Q,AMX/RAMX,BMX/KMX ,KMX/@2,ALU/A4B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"ALU/A4+B,RAMX/Q,AMX/RAMX,BMX/LC,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/Q,AMX/RAMX,BMX/PC,ALU/A4B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/Q,AMX/RAMX,BMX/PC,ALU/A4B41,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/Q,AMX/RAMX,BMX/KMX ,KMX/@2,ALU/A@B,SHF/ALU,SPO.R/WRITE.RC,SPO,RC/61i" 
"ALU/A=B,RAMX/Q,AMX/RAMX,BMX/LC,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/Q,AMX/RAMX ,BMX/MASK,ALU/A~B=-1,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/G,AMX/RAMX.OXT,DT/@2,ALU/A,SHF/ALU,SPO,R/WRITE.RC,SPO.RC/@1" 
"RAMX/Q,AMX/RAMX ,BMX/KMX ,KMX/@2,ALU/AND,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/O1" 
"RAMX/Q,AMX/RAMX,BMX/KMX,KMX/@2,ALU/ANDNOT,SHF/ALU,SPO,R/WRITE,.RC,SPO.RC/61" 
*"RAMX/Q,AMX/RAMX,ALU/A,SHF/LEFT,SPO.R/WRITE.RC,SPO.RC/@1" 
“RAMX/Q,AMX/RAMX,ALU/A,SHF/LEFT3,SPO.R/WRITE.RC,SPO.RC/@1" 


(LNOD) SOHDVW JGOOQOYDIW WALSAS 
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RC(J.@.RIGHT 
RC(C1.G.RIGHT2 
RC] ~0.SXTL) 
RCC) KLOG.RIGHT 


RCJ&VALLASK () 
RLJ&VAWLA=K[) 
RCJSVALLA=KO) .RLOG 
RI }J&VALO-K(] 
R{}]_0 

RL) _O+LBR+1 
R().0-1 

R(]~0-D 
R().0-KL) 
R(}.0°eLE 
R().0+0 

RCJ.LALU 
RCJLALU.LLEFT 
RC] ~ALU.LEFT3 
R(}.ALU.RIGHT 
RCJLALU.RIGHT2 
R(1—0 

R(1.D+K 0) 
R[}..D+Q 
R().D+Q¢1 
R(J.D=-KT[) 

RC} .DeLC-1 
R().D=-+Q 
R(J]_D.AND.KO) 
R[JL0.OK.LC 
RL)_D0.OR,PACK.FP 
R{].D.OR.Q 
R{)]_-KL) 

R(}ILA 

ROC) .LA+D 
R()LA+D+1 
RUJULA+K () 
R{LJLA+K[] +1 
R{)LCLA+K(]) ,.RLOG 
RL) .LAtLC 
RCIWLA+MASK41 
R{()LA+Q 
R().LA=D 

R{}J LAK) 
R{}-LA#K(}].RLOG 
RL} LLASMASK=-1 
R()LA<+@ 
RC)WLA.AND. KI) 
R(J.LA,OR.D 
RCJLLA.ORNOT. MASK 


"RAMX/Q,AMX/RAMX ,ALU/A,SHF/RIGHT, SPO.R/WRITE.RC,SPO.RC/@1" 
“ALU.G,SHF/RIGHT2,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/Q,AMX/RAMX.SXT,0T/@2,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"BMX/0,MSC/READ.RLOG,ALU/B,SHF/RIGHT,SPO.R/WRITE.KC,SPO,RC/@1" 


"AMX/LA,KMX/@2,BMX/KMX,ALU/At+b, VAK/LOAN, SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
MAMX/LA,KMX/@2,BMX/KMX,ALU/A~B, VAK/LOAD, SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
"AMX/LA,KMX/@2,BMX/KMX,ALU/A*B.RLOG,DT/LONG, VAK/LUAD,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
"RAMX/G,AMX/RAMX,KMX/@2,BMX/KMX,ALU/A=“B, VAK/LOAD, SPO.R/WRITE.RAB,SPO,RAB/O1" 
"SPO.R/WRITE.RAB,SPO.RAB/@1,AMX/RAMX.OXT,DT/LONG, ALU/A,SHF/ALU*" 
"AMX/RAMX.OXT,DT/LONG, BMX/LB, ALU/A+B4+1,SHF/ALU,SPO.R/WRITE.RAB,SPO,RAB/@1" 
"AMX/RAMX.OXT,DT/LONG, BMX/KMX ,KMX/.1,ALU/A"B,SHF/ALU,SPG.R/WRITE.RAB,SPO.RAB/@1" 
"AMX/RAMXOXT,DT/LONG, RBMX/D,BMX/RBMX,ALU/A*B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1"% 
"AMX/RAMX.OXT,DT/LONG,KMX/@2,BMX/KMX,ALU/A?B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/O1" 
"AMX/RAMX.OXT,DT/LONG, BMX/LA,ALU/A~B,SHF/ALU,SPO,.R/WRITE.RAB,SPO,RAB/@1" 
FAMX/RAMX,OXT,DT/LONG, RBMX/Q,BMX/RBMX,ALU/A=B,SHF/ALU,SPO,R/WRITE.RAB,SPO.RAB/@1" 
"SHF/ALU,SPG.R/WRITE.RAB,SPO.RAB/61" 

"SPO.R/WRITE,RAB,SPO.RAB/@1,SHF/LEFT" 

"SPO.R/WRITE.RAB,SPO,RAB/@1,SHF/LEFT3" 

“SHF/RIGHT,SPO.R/WRITE.RAB,SPO.RAB/@1" 

"SPO.R/WRITE.KAB,SPO.RAB/@1,SHF/RIGHT2" 
"SPO.R/WRITE.RAB,SPO.RAB/@1,RAMX/D,/AMX/RAMX,ALU/A,SHF/ALU" 
"SPO.R/WRITE,RAB,SPO.PAB/@1,RAMX/D,AMX/RAMX ,KMX/@2,BMX/KMX,ALU/AtB,SHF/ALU"” 
"SPO.R/WRITE.RAB,SPO.RAB/@1,KAMX/D,AMX/RAMX,RBMX/O,BMX/RBMX ,ALU/A+B, SHF/ALU® 
"SPO.R/WRITE.RAB,SPO.RAB/@1,RAMX/D,AMX/RAMX,RBMX/Q0,BMX/RBMX,ALU/A+B41,SHF/ALU" 
"SPU R/WRITE.RAB,SPO.RAB/@1,RAMX/0,AMX/RAMX ,KMX/@2,BMX/KMX,ALU/A™B,SHF/ALU"® 
"ALULD=LC#1,R(@1} ALU" 

"SPO.R/WRITE.RAB,SPO.RAB/@1,RAMX/D,AMX/RAMX, RBMX/Q,BMX/RBMX,ALU/ASB,SHF/ALU" 
"SPO.R/WRITE.RAB,SPO.RAB/@1,ALU/AND,AMX/RAMX,RAMX/D,BMX/KMX,KMX/@2,SHF/ALU” 
"SPO. K/WPITE.RAB,SPO.RAB/@1,ALU/OR, AMX/RAMX,RAMX/D,BMX/LC,SHF/ALU®" 

"SPO. R/WRITE.RAB,SPO.RAB/@1,ALU/OR,AMX/RAMX, RAMX/D, BMX/PACKED.FL,SHF/ALU”" 
"SPO.K/WRITE.RAB,SPO.RAB/@1,KAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/OR, SHF/ALU" 
"BMX/KMX,KMX/@2,ALU/B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
"SPO.R/WRITE.RAB,SPO.RAB/@1,AMX/LA,ALU/A,SHF/ALU" 
"AMX/LA,RBMX/D,BMX/RBMX,ALU/AtB,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/G@1" 
"AMX/LA,RBMX/D,BMX/RBMX,ALU/A+B41,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
"AMX/LA,BMX/KMX,KMX/@2,ALU/A+B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/6@1" 
"AMX/LA,BMX/KMX,KMX/@2,ALU/A4B41,R(@1) ALU" 
"AMX/LA,BMX/KMX,KMX/@2,ALU/A4B.RLOG,DT/LONG,SHF/ALU,SPO.R/WRITE.RAB,SPO,.RAB/@1" 
"AMX/LA,BMX/LC,ALU/A4+B,SHF/ALU,SPO.R/WRITE.RAB,SPQ.RAB/@1" 
“AMX/LA,BMX/MASK,ALU/A4B41,R(@1) ALU" 
“AMX/LA,RBMX/Q,BMX/RBMX,ALU/A+B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/G@1" 
"AMX/LA,RBMX/D,BMX/RBMX,ALU/A=B,SHF/ALU,SPO.R/WRITE,RAB,SPO,RAB/O@1" 
"AMX/LA,BMX/KMX,KMX/@2,ALU/A"B,SHF/ALU,SPO.R/WRITE.RAB,SPO,RAB/@1" 
"AMX/LA,BMX/KMX,KMX/@2,ALU/A2B.RLOG,DT/LONG,SHF/ALU,SPO.R/WRITE.RAB,SPO,RAB/@1" 
"ALU/A@B91,AMX/LA,BMX/MASK,SPO.R/WRITE.RAB,SPO.RAB/@1,SHF/ALU" 
"AMX/LA,RBMX/Q,BMX/RBMX,ALU/A“B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
"AMX/LA,BMX/KMX,KMX/@2,ALU/AND,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
"AMX/LA,RBMX/D,BMX/RBMX,ALU/OR,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
"AMX/LA,BMX/MASK,ALU/ORNOT,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/A1" 
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R{).LB 

R(J LC 
R(J-LC.~RIGHT 
RCJ_NOT.O 
R(JLNOT.D 
R{).NOT.MASK 
RC}INOT.Q 
RCIJLPACK.FP 
R(}.Q 

R().Q+¢1 

R(J).Q+5 
R().Q¢KC) 
R(]_Q+LB 
R(J.04LC 
R(].Q9D 
R(]2G-De-i1 
R[1.Q*eK() 
R(J).Q"K[}].RLOG 
R(J).QeLC 
R(}.Q,AND.K{() 
RC6).Q0.ANDNOT,K() 
R(].Q,0OR.D 
R()~O0.ORNOT.K(] 
R(J].Q.RIGHT.1 
R{().RLOG,RIGHT.1 


SC&STATEWSTATE=R() (EXP) 
SC..0(A) 
SC.0"KE]) 
SC.ALU 

SC. ALUCEXP) 
sC.D 

SC.D(EXP) 
SC.DCEXP) (A) 
SC.D(EXP) (B) 
SC.D-K[} 
SC2D.OXTCI-KO) 
SCoD,OXT{].XOR.KE) 
SC.D.AND.KO) 
SC.D.OR.KL) 
SC.D.SXT(O) 
SCLEALU 

SCFE 

SC.K(] 
SC.K(].ALU 
SC.LA 
SC.WLA.AND.K() 
SC.LCCEXP) 
SC.NABS(SC@FE) 
SC.PSLADDR 


"BMX/LB,ALU/B,SHF/ALU,SPO.R/WKEITE.RAB,SPO.RAB/@1" 
"BMX/LC,ALU/B,SHF/ALU,SPO,R/*RITE.RAB,SPO.RAB/A@1" 
"BMX/LC,ALU/B,SHF/RIGHT,SPO.R/WRITE.RAB,SPO.RAB/@1i" 

"AMX/RAMX.OXT,DT/LONG, ALU/NOTA,R[@1]) ALU" 

"RAMX/D,AMX/RAMX,ALU/NOTA,R(@1) ALU" 
"“BMX/MASK,AMX/RAMX.OXT,DT/LONG, ALU/ORNOT, SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@i" 
"RAMX/Q,AMX/RAMX,ALU/NOTA,R(@1) ALU" 
"BMX/PACKED.FL,ALU/B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
"SPO.R/WRITE.,RAB,SPO.RAB/@1,RAMX/Q,AMX/RAMX,ALU/A,SHF/ALU" 
"ALU.04¢041,R(@1) .ALU" 
"SPO.R/WRITE.PAB,SPO.RAB/@1,ALU/A+B41,BMX/KMX,KMX/.4,AMX/RAMX,RAMX/Q,SHF/ALU" 
"“SPO.R/WRITE.RAB,SPO.RAB/@1,RAMX/Q,AMX/RAMX,BMX/KMX,KMX/@2,ALU/A*B,SHF/ALU" 
"“SPU.F/WRITE.RAB,SPO.RAB/@1,ALU/A4+8,AMX/RAMX,BMX/LB,RAMX/0,SHF/ALU" 
"SPO.R/WRITE.RAB,SPO.RAB/@1,RAMX/Q,AMX/RAMX,BMX/LC,ALU/A+B,SHF/ALU®" 
"SPO.R/WRITE.RAB,SPO,RAB/@1,RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX,ALU/A“B,SHF/ALU" 
"SPO.R/WRITE.RAB,SPO.RAB/@1,ALU/A=B=1,AMX/RAMX,RAMX/Q,BMX/RBMX,RBMX/D,SHFE/ALU" 
“SPO.F/WRITE.RAB,SPO,.RAB/@1,RAMX/Q,AMX/RAMX,BMX/KMX,KMX/@2,ALU/A°B,SHF/ALU® 
"RAMX/Q,AMX/RAMX,BMX/KMX,KMX/@2,ALU/A"°B.RLOG,DT/LONG, SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@i" 
“SPO.R/WRITE.RAB,SPO.RAB/@1,RAMX/Q,AMX/RAMX,BMX/LC,ALU/A*B,SHF/ALU" 
"ALU/AND,SPO.R/WRITFE.RAB,SPO.RAB/@1,AMX/RAMX ,RAMX/Q,BMX/KMX ,KMX/@2" 
"SPO.R/WRITE.RAB,SPO.RAB/@1,ALU/ANDNOT,AMX/RAMX,RAMX/Q,BMX/KMX,KMX/@2,5HF/ALU" 
“SPO.R/WRITE.RAB,SPO.RAB/@1,ALU/OR,AMX/RAMX,RAMX/Q,BMX/RBMX,RBMX/D,SHF/ALU" 
“SPO.R/WRITE.RAB,SPO.RAB/@1 ,RAMX/Q,AMX/RAMX ,BMX/KMX ,KMX/@2,ALU/ORNOT,SHF/ALU" 
“ALULO,SHF/RIGHT,SPO.R/WRITE.RAB,SPO.RAB/@1" 
"BMX/0,MSC/READ.RLOG,ALU/B,SHF/RIGHT,SPO.R/WRITE.RAB,SPO.RAB/@1" 


"LABLR(@1) ,AMX/LA,EBMX/AMX,EXP,MSC/LOAD.STATE,EALU/A=B,SMX/EALU,SCK/LOAD" 
"AMX/RAMX.OXT,DT/LONG, EBMX/AMX .EXP,EALU/B,SMX/EALU,SCK/LOAD" 
"BMX/KMX,KMX/@1,AMX/RAMX.OXT,DT/LONG, ALU/A=B,SMX/ALU,SCK/LOAD" 
"SMX/ALU,SCK/LOAD" 

"SMX/ALU.EXP,SCK/LOAD" 
"RAMX/D,AMX/RAMX,ALU/A,SMX/ALU,SCK/LOAD" 
"RAMX/D,AMX/RAMX,ALU/A,SMX/ALU.EXP,SCK/LOAD" 
"RAMX/D,AMX/RAMX,FBMX/AMX,EXP,EALU/B,SMX/EALU,SCK/LOAD" 
"KBMX/D,BMX/RBMX,ALU/B,SMX/ALU.ZEXP,SCK/LOAD" 

"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A2B,SMX/ALU,SCK/LOAD" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,KMX/@2,BMX/KMX,ALU/A=B,SMX/ALU,SCK/LOAD" 
"RAMX/D,AMX/RAMXOXT,DT/@1,BMX/KMX,KMX/@2,ALU/XOR,SCLALU" 
"RAMX/D,AMX/RAMX,KMX/@1,8MX/KMX,ALU/AND,SMX/ALU,SCK/LOAD" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/OR,SMX/ALU,SCK/LOAD" 
"RAMX/D,AMX/RAMX.SXT,DT/@1,ALU/A,SMX/ALU,SCK/LOAD" 
"SMX/EALU,SCK/LOAD" 

"SMX/FE,SCK/LOAD" 

"KMX/@1,EBMX/KMX,FALU/B,S¥X/EALU,SCK/LOAD" 
"KMX/@1,BMX/KMX,ALU/B,SMX/ALU,SCK/LOAD" 
"AMX/LA,ALU/A,SPX/ALU,SCK/LOAD" 
"AMX/LA,KMX/@1,BMX/K¥X,ALU/AND,SMX/ALU,SCK/LOAD" 
"BMX/LC,ALU/B,SMX/ALU.EXP,SCK/LOAD" 
"EBMX/FE,EALU/NABS.A~B,SMX/EALU,SCK/LOAD" 
"SMX/EALU,EBMX/KMX,SCK/LOAD,KMX/.F,EALU/B" 
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§C.aQ 

SC.Q(CEXP) 
SCWQ(EXP) (B) 
SC.Q4KE) 
SC.0°K() 
SC..Q.AND.KO) 
SC.Q.OR.KOE) 
SC.0.SXTOC) 
SCoRCU) 

SC.WRCL) CEXP) 
SC.RO)} 

SCUR[]) (EXP) 
SCR] .AND.K() 
SC_SC+1 
SC.SC+TEXP(G) (A) 
SC.SC+FE 
SC..SC+KE) 
SC.SC+SHF.VAL 
SC.SCHFE 
SC.SC#-K[) 
SC.SC<“SHF.VAL 
SC.SC.ANDNOT.FE 
SC.SC,.ANDNOT.K() 
SC.SC.OR.K LC} 
SC.SHF.VAL 
SC.STATE 

SC -STATE.ANDNOT.K[) 
SC.~STATE.OR.K(] 
SD.NOT.SD 

SDSS 

SS..0&SD.0 
SS.ALUI15 

§S..S5D 
SS.S5SS.XOR.ALUIS&SDIALUILS 
STATEWOCA) 
STATEWAMX. EXP 
STATELDCEXP) 
STATE.WFE 
STATEWFIRST 
STATELINNEROBYJ 
STATETINNERSRC 
STATE.K[] 
STATE.OUTER 
STATE.WPREDEC 
STATEJOCEXP} 
STATEWSC.VIA.KMX 
STATE.WSKPLONG 
STATE.STATE+1 
STATE WSTATE+¢FE 
STATEISTATE+K{() 


"RAMX/Q,AMX/RAMX,ALU/A,SMX/ALU,SCK/LOAD" 
"RAMX/Q,AMX/RAMX,EBMX/AMXEXP,EALU/B,SMX/EALU,SCK/LOAD® 
*RBMX/Q,BMX/RBMX,ALU/B,SMX/ALU.EXP,SCK/LOAD® 
"RAMX/Q,AMX/RAMX,BMX/KMX,KMX/@1,ALU/A4+B,SMX/ALU,SCK/LOAD® 
"RAMX/Q,AMX/RAMX ,-BMX/KMX,KMX/@1,ALU/A*B,SMX/ALU,SCK/LOAD" 
"RAMX/Q,AMX/RAMX,BMX/KMX,KMX/@1,ALU/AND,SMX/ALU,SCK/LOAD" 
"RAMX/Q,AMX/RAMX,BMX/KMX,KMX/@1,ALU/OR,SMX/ALU,SCK/LOAD" 
"RAMX/Q,AMX/RAMX.SXT,DT/@1,ALU/A,SMX/ALU,SCK/LOAD" 
"SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/B,SMX/ALU,SCK/LOAD" 
"SPO.R/LOAD.LC,SPO.RC/A1,BMX/LC,ALU/B,SMX/ALU.LEXP,SCK/LOAD" 
"SPO.R/LOAD.LAB,SPO,.RAB/@1,AMX/LA,ALU/A,SMX/ALU,SCK/LOAD" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,ALU/A,SMX/ALU.EXP,SCK/LOAD"® 
"ALU/AND,AMX/LA, SPO.R/LOAD.LAB,SPO.RAB/@1,BMX/KMX ,KMX/@2,SMX/ALU,SCK/LOAD®" 
"EALU/A41,SMX/EALU,SCK/LOAD" 
"EALU/A+B,EBMX/AMX.EXP,SMX/EALU,SCK/LOAD,AMX/RAMX, RAMX/Q" 
"EBMX/FE,EALU/A+B,SMX/EALU,SCK/LOAD" 
"KMX/@1,EBMX/KMX,EALU/A+B,SMX/EALU,SCK/LOAD*" 
"EALU/A+B,EBMX/SHF.VAL,SMX/EALU,SCK/LOAD"” 
"EBMX/FE,EALU/A=-B,SMX/EALU,SCK/LOAD" 
"KMX/@1,EBMX/KMX,EALU/A=B,SMX/EALU,SCK/LOAD" 
"EBMX/SHF.VAL,EALU/A*B,SMX/EALU,SCK/LOAD" 
"EBMX/FE,EALU/ANDNOT,SMX/EALU,SCK/LOAD" 

"KMX/@1,EBMX/KMX ,EALU/ANDNOT,SMX/EALU,SCK/LOAD” 
"KMX/@1,EBMX/KMX,EALU/OR,SMX/EALU,SCK/LOAD" 
"EBMX/SHF.VAL,EALU/B,SMX/EALU,SCK/LOAD" 
"EALU/A,MSC/LOAD.STATE,SMX/EALU,SCK/LOAD" 
"EALU/ANDNOT,EBMX/KMX,MSC/LOAD.STATE,SMX/EALU,SCK/LOAD, KMX/@1" 
"EALU/OR ,-EBMX/KMX,MSC/LOAD.STATE,SMX/EALU,SCK/LOAD,KMX/@1" 
"SGN/NOT.SD" 

*SGN/SD.FROM.SS" 

"SGN/CLR.SD+SS" 

"SGN/LOAD.SS" 

"SGN/SS.FROM,SD" 

"SGN/SS.XOR.ALU" 
"AMX/RAMX.OXT,DT/LONG, EBMX/AMX EXP, EALU/B,MSC/LOAD.STATE" 
"EBMX/AMX.EXP,EALU/B,MSC/LOAD.STATE"” 
"RAMX/D,AMX/RAMX,EBMX/AMX .EXP,EALU/B,MSC/LOAD. STATE" 
“EBMX/FE,EALU/B,MSC/LOAD.STATE" 

"STATEWK (ZERO) " ;EDITPC STATES 
"STATE.K(.11" #MATCHC STATES 
"STATE-K(,3]" 

"KMX/@1,EBMX/KMX,EALU/B,MSC/LOAD.STATE” 

"STATE.K(ZERO]" 

"STATE.K(.80)" 
"RAMX/Q,AMX/RAMX,EBMX/AMX.EXP,EALU/B,MSC/LOAD. STATE” 
"MSC/LOAD.STATE,EALU/B, EBMX/KMX,KMX/SC" 

"STATE.K(.4]* sSKPC STATES 
"EALU/A4+1,MSC/LOAD. STATE" 
"EBMX/FE,EALU/A+B,MSC/LOAD.STATE® 
"KMX/@1,EBMX/KMX,EALU/A+B,MSC/LOAD.STATE” 
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STATE .STATE*FE 

STATE STATE*K{) 

STATE STATE.AN.SKPLONG 
STATE STATE.AN.5TOO 
STATE~STATE.AN.6TO4 
STATE.STATE.AN.DESTDBL 
STATEWSTATE.AN.NOTPREDEC 
STATE.STATE.AN.PREDECZERO 
STATE STATE. ANDNOT,FE 
STATEJSTATE.ANDNOT.K[J 
STATE.STATE.ANDNOT,.SHF.VAL 
STATE JSTATE .OR.FE 
STATEWSTATE.OR.K(} 

STATE STATE.OR.ADJINP 
STATE.STATE.OR.DEST 
STATE TSTATE.OR.DESTDBL 
STATEJSTATE.OR.FIUL 
STATE.STATE.OR.FLOAT 
STATELSTATE.OR.MOVE 
STATE.STATE.OR.PATTI 
STATE.STATE.OR.PATT2 
SWAPD 


VA.ALU 

VAD 
VAWD+K C) 
VALD+4LC 
VA.D+0 
VA.D.OXT(] +0 
VA.D.ANDNOT.K(} 
VAwK {) 

VAUWLA 
VALWLAtD 
VAWLA+K [] 
VAJLLA+K£) 41 
VAWLA+PC 
VA~LA+Q 
VA-LA=D 
VAWLA=K () 
VARJLA=K{()J-1 
VAWLA=-G 
VAWLA.AND,LC 
VAWLA.ANDNOT.K[) 
VA~LB4¢D.OXT 
VA.PC 

VA.Q 

VA.Q+4D 
VAwO+K() 
VA.Q4+LB 
VA~O+LB.PC 


"EBMX/FE,EALU/A©B,MSC/LOAD.STATE® 
“KMX/@1,EBMX/KMX,EALU/A~B,MSC/LOAD.STATE” 
*“STATEJSTATE,ANDNOT.K{.4])"* 
"STATE.STATE.ANDNOT.K(.3F]" 
“STATECSTATE.ANDNOT.K[.7F)" 
*STATE.STATE,ANDNOT,K(.6)”" 

“STATE.STATE .ANDNOT.KI.7F)" 
"STATE.STATE,ANDNOT.K(.CO}”" 
"EBMX/FE,EALU/ANDNOT,MSC/LOAD.STATE" 
"KMX/@1,EBMX/KMX,EALU/ANDNOT,MSC/LOAD.STATE" 
"MSC/LOAD.STATE,EBMX/SHF.VAL,EALU/ANDNOT" 
"EALU/OR,EBMX/FE,MSC/LOAD.STATE" 
"KMX/@1,EBMX/KMX,EALU/OR,MSC/LOAD,STATE" 
"STATE .STATE.OR.K[.3]" 
"STATE.STATE.OR.K(.4)" 
*STATELSTATE.OR.K(.6)" 
“STATESTATE.OR.K(.7]" 
*"STATE.STATE.OR.K(.60]" 
"STATE.STATE.OR.K[.50]" 
"STATELSTATE.OR.K(.1)" 
"STATE.STATE.OR.K(.2)" 

“DK/BYTE,. SWAP" 


"VAK/LOAD" 

"RAMX/D,AMX/RAMX,ALU/A, VAK/LOAD" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX ,ALU/A4B, VAK/LOAD" 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/A4B, VAK/LOAD" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/A4B, VAK/LOAD" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,B8MX/RBMX,ALU/A4B, VAK/LOAD" 
*"RAMX/D,AMX/RAMX ,BMX/KMX,KMX/@1,ALU/ANDNOT, VAK/LOAD" 
"KMX/@1,BMX/KMX,ALU/B,VAK/LOAD" 

"AMX/LA,ALU/A, VAK/LOAD" 
"AMX/LA,RBMX/D,BMX/RBMX,ALU/A+B, VAK/LOAD" 
"AMX/LA,BMX/KMX ,KMX/@1,ALU/A4B,VAK/LOAD" 
"AMX/LA,BMX/KMX ,KMX/@1,ALU/A4B41,VAK/LOAD" 
*AMX/LA,BMX/PC,ALU/A4B, VAK/LOAD" 
"AMX/LA,RBMX/Q@,BMX/RBMX,ALU/A‘B, VAK/LOAD" 
"AMX/LA,RBMX/D,BMX/RBMX,ALU/A@=B, VAK/LOAD" 
"AMX/LA,BMX/KMX,KMX/@1,ALU/A7B, VAK/LOAD® 
"AMX/LA,BMX/KMX,KMX/@1,ALU/A*B=1,VAK/LOAD" 
*VAK/LOAD,ALU/A=*B,AMX/LA,BMX/RBMX,RBMX/Q,SHF/ALU" 
"AMX/LA,BMX/LC,ALU/AND,VAK/LOAD" 
"AMX/LA,BMX/KMX,KMX/@1,ALU/ANCNOT, VAK/LOAD" 
"BMX/LB,ALU/A+B,AMX/RAMX.OXT,DT/BYTE,VAK/LOAD" 
*“BMX/PC,ALU/B, VAK/LOAD" 

“RAMX/Q,AMX/RAMX,ALU/A, VAK/LOAD" 

"VAK/LOAD, ALU/A+B, AMX/RAMX , BMX/RBMX , RAMX/Q,RBMX/D,SHF/ALU" 
"RAMX/G,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A4B, VAK/LOAD" 
"RAMX/Q,AMX/RAMX,BMX/LB,ALU/A+B, VAK/LOAD" 
"RAMX/Q,AMX/RAMX,BMX/PC,OR.LE,ALU/A+8, VAK/LOAD" 
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VALO4LC ~RAMX/Q,AMX/RAMX,BMX/LC,ALU/A+B,VAK/LOAD" 

VAWQ4¢PC "RAMX/Q,AMX/RAMX,BMX/PC,ALU/A4¢B,VAK/LOAD* 

VAWQ2K () "RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX ,ALU/A=B, VAK/LOAD" 
VA.Q=LB "RAMX/Q,AMX/RAMX,BMX/LB,ALU/A*B, VAK/LOAD" 
VAeQ,ANDNOT.K(] "RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX ,ALU/ANDNOT, VAK/LOAD" 
VARCL[) "SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/B,VAK/LOAD" 

VAUR() "SPU.R/LOAD.LAB,SPO,RAB/@1,AMX/LA,ALU/A, VAK/LOAD" 
VAWVA+4 *"PCK/VA4¢4" 

TOC " Macro definition : Nonetransfer macros" 

B.FORK *"LABUR(SP1),QK/ID,CLR.~I8.COND, PCUPC4#N, SUB/SPEC,J/B. FORK" 
BYTE "DT/BYTE" 

C.FORK “SUB/SPEC,J/C, FORK" 

CACHE. INVALIDATE "MCT/INVALIDATE, VAK/NOP" 

CALL *"SUB/CALL" 

CALL() "CALL,J/@1" 

CHK.FLT.OPR "MSC/CHK.FLT.OPR" 

CHK,ODD.ADDR "MSC/CHK.ODD.ADDR" 

CLK.UBCC "CCK/LOAD.UBCC" 

CLR,FPD "MSC/CLR.FPD" 

CLRLIB.COND *IBC/CLR.1°5.COND"* 

CLR.1B.OPC "IL BC/CLR.O,IEK/ISTR" 

CLR.LIB.SPEC "IBC/CLR,1" 

CLR, IBO-1 "IBC/CLR.0.1,I1EK/ISTR* 

CLR, IBOQ*3 "ITBC/CLR,0=-3" IDISCARD #11 INSTR & OPERAND 
CLRLIB2<3 "IBC/CLR.2.3" 311 MODF DISCARD [STREAM OPERAND 
CLR.1IB225 “IBC/CLR.1°5.COND" 32ND PART OF Q/D IMMEDIATE 
CLRLNEST.ERR *"MSC/CLR.NEST,ERR" 

CLR.SD&SS "SGN/CLR.SD+tSS" 

&.FORK "“SUB/SPEC,J/E. FORK" 

EXCEPT.ACK "TEK/EACK" 

FLUSH.IB "IBC/FLUSH,VAK/LOAD,IEK/ISTR" 

G.FORK *SUB/SPEC,J/G.FORK" 

INHIBIT.1B *"MCT/MEM.NOP” 

INTRPT.ACK "ITEK/IACK" 

INTRPT.STROBE "IEK/ISTR" 

IRE "IRDO,CLK.UBCC,IRD1,SUB/SPEC,J/A.FORK" 

TRO,11 "LALR(DST)&LELR(SRC),DeLB.PC, VAK/LOAD, O18. DATA, SC.K(.10) ,PCK/PC#N, MSC/IRD,SUB/SPEC,J/DPO* 
IRDO “LALR(SP2)&LBULR(SP1),D&VAULLB,SCJALU(EXP) ,FEWLACEXP),SS.ALU1I5" 


IRD1 "MSC/IRD,QK/ID,MCT/ALLOW,IB.READ, IBC/CLR.1"5.COND,PCK/PC+N® 
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LOAD. ACC.CC 


LOAD.IB 


LOAD.IB.11 


LONG 


MEMORY .NOP 


MUL.OXT 
MUL.1XT 
MULM.DONE 
MULP.DONE 


POLY .DONE 


RETURNO 
RETURN1 
RETURN1IO 
RETURN100 
RETURN1OC 
RETURNIOE 
RETURN12 
RETURNI8 
RETURNIE 


RETURN2 
RETURN20 
RETURN24 
RETURN3 
RETURN4 
RETURN40 
RETURN60 
RETURN6% 
RETURNS 
RETURN 
RETURNF 
RETURN) 


"“MSC/LOAD.JACC,CC"” 
*"VAK/NOP,MCT/READ.V.NEWPC" 
*“VAK/NOP,MCT/READ.V.NEWPC® 
"DT/LONG" 


"MCT/MEM.NOP" 
"SI/MUL+,SC.SC@K{.1),BEN/MUL" 
"SI/MUL=,SC.SC#K(.1}],BEN/MUL® 
"“DwD.RIGHT2,SI/MUL=,INTRPT. STROBE" 
"D.4.DeRIGHT2,SI/MUL+,INTRPT,STROBE" 


"ACF/CONTROL,ACM/PGLY.DONE" 


“SUB/RET,J/0" 
"SUB/KET,J/1" 
"SUB/RET,J/10" 
"SUB/RET,J/100" 
“SUB/RET,J/10C" 
"SUB/RET,J/10E" 
"SUB/RET,J/12" 
"SUB/RET,J/18" 
"SUB/RET,J/1F" 
"SUB/RET,J/2" 
"SUB/RET,J/20" 
“SUB/RET,J/24" 
"SUB/KET,J/3" 
"SUB/RET,J/4" 
"SUB/RET,J/40" 
*"SUB/RET,J/60" 
"SUB/RET,J/61" 
*“SUB/RET,JU/8* 
"SUB/RET,J/9" 
"SUB/RET,J/0F" 
"SUB/RET,J/@1" 
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OZ 


SET. CCC BYTE) 
SET.CCCINST) 
SET.CCCLONG) 
SET.CCCROR) 
SET.CC (WORD) 
SET.FPD 
SET.NEST, FRR 
SET.PSL.CCAMX) 
SET.V 

SPEC 

SPECG 
START,1B 
STOP.IB 


TEST.TS.RCHK 
TEST.TB.WCHK 
TRAP.ACC() 


WORD 
WRITE. DEST 
WRITE.G.DEST 


"CCK/INST.DEP,DT/BYTE" 

"CCK/INST,DEP,DT/INST,.DEP" 

*"CCK/INST.DEP,DT/LONG" 

"CCK/ROR" 

"CCK/INST,DEF,DT/WORD" 

"MSC/SET.FPD* 

"MSC/SET.NEST. ERR” 

"*CCK/CLAMXO" 

"CCK/SET.V" 
"LABUR(SP1),Q.1B.DATA,CLR.IB.COND,PCLUPC4+N, MCT/ALLOW.IB,READ, SUB/SPEC, J/C.FORK" 
"LAB.R(SP1),0.1B.DATA,CLR.~IB.COND,PCLPCEeN -MCT/ALLOW.IB,READ,SUB/SPEC,J/G,FORK® 
“IBC/START" 

"IBC/STOP* 


*MCT/TEST.RCHK ,VAK/NOP" 
"MCT/TEST.WCHK,VAK/NOP" 
"ACF/TRAP,ACM/@1" 


*"DT/WORD" 
*"LABAR(SP1),QK/ID,CLR.IB.COND,PCLPC#N, SUB/SPEC, J/wRD* 
"LABLR(SP1), QK/ID,CLR.IB.COND,PC.PC4N,SUB/SPEC,J/ WRG" 
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LZ 


«TOC . 


AC. LOW? 
ACC.SYNC? 
ACCEL? 
ALIGNED? 
ALU.N? 
ALU1=-07 
ALU? 


BCOSGN? 


C31? 
CONSOLE .MODE? 


D(1)? 
0.B0? 
D.B1i? 
D.82? 
D.BYTES? 
D.NE.O? 
D0? 
D2=-0? 
D2? 
D3=-07 
D31? 

03? 
DATA.TYPE? 
DBL? 


EALU.N? 
EALU.Z? 
EALU? 
END.DPi? 


FPD? 


IB, TEST? 

INT? 
INTERRUPT,REQ? 
IRO.C31? 

IRO? 

IR1? 

IR2=1? 


LAST. REF? 


MODE.LSS.ASTLVL? 
MUL? 


Macro definition 


3 Branch enable macros" 


“BEN/INTERRUPT® 
"BEN/ACCEL" 
“BEN/ACCEL" 
"BEN/TB, TEST" 
“BEN/ALU" 
"BEN/ALU1I<0" 
"BEN/ALU" 


"BEN/DECIMAL" 


"BEN/C31i" 
"BEN/PSL.MODE*® 


"BEN/MUL" 
"BEN/D.BYTES" 
“BEN/D.BYTES" 
"BEN/D. BYTES" 
"BEN/D.BYTES® 
"BEN/SIGNS" 
"BEN/D3=<0" 
"BEN/D3-0" 
"BEN/D3=<0" 
"REN/D3-0" 
"BEN/SIGNS* 
"“BEN/D3=-0" 
“BEN/DATA.TYPE" 
"BEN/DATA, TYPE" 


“BEN/EALU" 
"BEN/EALU" 
"“BEN/EALU* 
“BEN/END,DP1® 


“BEN/LAST.REF" 


"BEN/1B,TEST" 
*BEN/INTERRUPT* 
“BEN/ INTERRUPT" 
"BEN/ALU*" 
"BEN/ALU* 
“"RBEN/IR2=1" 
"BEN/IR2<1" 


*BEN/LAST.REF® 


“BEN/REI® 
"BEN/MUL® 


#,J3/3" 
*,J3/3" 


*,J5/17" 
7,J34/07" 


37,0272" 


*,J5/1B" 


3,J4/0E" 
3,J34/0D" 
+,J34/0B" 


3,J33/5" 

7,J34/0E" 
?,J4/08" 
3,J4/08" 


3,J3/76" 
+,J4/07" 


#,J4/07" 
3,J4/0B" 


3,J4/07" 


3,J33/5" 


*,J4/0D" 
#4J3/6" 


2 ,J33/3" 


*#PREFERED FORM 


(LNOD) SOYDVW AGODOUDIW WALSAS 


CL 


NEST.ERR? "BEN/LAST.REF"™ 7,J34/0B" 
PC. MODES? "BEN/PC. MODES” 

PSL.C? "BEN/PSL.CC* 3,J4/0E" 
PSL.CC? “BEN/PSL.CC” 

PSL, MODE? “BEN/PSL.MODE® 

PSL.N? *“BEN/PSL.CC* 3,J4/7" 
PSL.V? *"BEN/PSL.CC* ?,J34/0D" 
PSL.2? "BEN/PSL.CC" 3,J4/0B" 
PTE.VALID? "BEN/TB, TEST" *,J5/0F" 
Q317? *BEN/SIGNS" 3,03/3" 
QUAD? "BEN/DATA.TYPE" 

RLOG. EMPTY? "BEN/ALUIL=0* 7,J34/7" 
ROR? "BEN/ROR" 

SC.GT.0? "BEN/SC*" 

SC.NE.0? *"BEN/MUL* 3,J3/3" 
SC? *"BEN/SC* 

SIGNS? *BEN/SIGNS" 

SRC.PC? “BEN/SRC.PC" sCOMP MODE, BEN ON SRC R 
SS? “BEN/EALU* 3,J4/0E" 
STATE(7)? "STATE7*47" 

STATEO? "BEN/STATE3=0" 3,J4/0E" 
STATE1-07 "BEN/STATE3=0" 3,J34/0C" 
STATE1? “BEN/STATE3-0" 3,J34/0D" 
STATE2? "BEN/STATE3=-0" 3,J4/0B" 
STATE3=<0? "BEN/STATE3-0" 

STATE3? "BEN/STATE3*0" 3,J4/07" 
STATE4? "BEN/STATE7=4" 

STATES? *"BEN/STATE7=4" 

STATE6? "BEN/STATE7=4" 

STATE7=4? "BEN/STATE7=-4* 

TB.TEST? "BEN/TB,TEST® 

VA312307? "BEN/PSL.MODE" 3,J35/07" 
VA31? "“BEN/PSL.MODE" ;,J5/0F" 
2? "BEN/Z" 

ZONED? "BEN/DECIMAL* 3,J3271" 
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FPA CONTROL WORD FIELDS 


47 46 45 44 43 42 41 #40 #39 #38 #37 #+%36 #35 34 33 = 32 


eae eae) (Saw 
BRANCH EALUA EALUB 
ENABLE INPUT INPUT 


NEXT ADDRESS 


31 30 29 28 27 26 25 24 = «23 


22.21 20 #19 18 17 16 





eee: eee 
EALU MCTL EXPONENT MISCELLANEOUS SCRATCH 
CONTROL PROCESSOR CONTROLS PAD 
FP SYNC CONTROL = WAIT norm. CONTROL 
REGISTER 


15 14 +13 +#«:12 +11 +10 O9 08 O07 


06 05 04 03 O02 O1 00 





BUS A — BUSB FRACTION SIGN LATCH MULTIPLIER 
DATA SOURCE PROCESSOR CONTROL OPERAND 
CONTROL CONTROL 
REMAINDER 
REGISTER 
CONTROL 


TK-0513 


73 


~J 
AS 


*FIEUOS 


eRTOL 


ARRANGED FROM HI TO LO ORDER BI 


»~REXAGECIMAL 


NAOD/=0,9,39,+ 


BEN/=C,3,26,0 


ANMXC /=2, 


BMXC/=0,2 


cay en Oe Se 8 rue 8 eee 


«” 
ra 


Pa aks 


Si. cee 


Om © GO oo 

eel FA ge OTA Pee ey CO 

a a <a a 

s) Co OP fs wR 
(rod oo tb a 

NOU bBWH 


Ho ou 


Le) 
O) 
bo 
O 


;NEXT A 
;MICRO 


; BRANCH 


;DEFAUL 
*SEE TA 


*EALU A 
(SEL EA 
*SEL LB 
“SEL PR 
©AD0s) ‘C 
sEALU B 
7oC!) NO 


7% PEGI 
RESTOR 


PSeu. 6 


Ts 


DORESS DEFAULT IS THE FOLLOWING 
WORD 


t 
BLE FOR EXPLANATION 


{NPUT 
TO ALU 
To GAL 
TO EALU 
ONDITICNAL 


INPUT 


RT ALITZATION CONSTANT 


STER 

E ©€xTESS 36(15) NOTATION 
Po BAL 

O.TRGLS 


SNOILINISSG G17414 WOY TOYLNOO Vdd 


F=0 
A-6=1 
AtE=2 
KSFrSS 


MCTL/=0,1,28,D 


x 


een 


i 
CK 


~ 
+ 
4 


0 
1 


EAC/=0,4,24,0 


D 


7 > 
> Tyr p 


(Tj 
I ih A we 
WwW 


VD x rUrer Zz 
* Yt 
mo Ol 


DDDUDMOO 


mm Ub ww FT em 


U'K -— 

O00 

Lb 
YVrPpowammd- Dii tt © 


tl 
{ ©» 


wT 
AB 
* UF Mx IW 


‘< 
AaB 
f 
a) 
! 
Oo 
© 


LO.ALL=0F 


PASS AM OX 
TAMX RINGS BMA 
SAMX PLUS ZIMA 
sEALU=3FF 


; START A WULTIPLY 
*;EXFONEN? PROCESSOR CONTROLS 
> POLY Aku EXP REG GETS EALU 


; PRODUCT EXP REG GETS EALU 
>; LOAD PR & AR 


i EB GETS (Bes: 2 

; LB GET: 535, XR GETS EALU 
; LB_BUS, FR_EALU 

; LB_LBUS, SFP&XR_EALU 


; LA_BUS. X& =aALy 

; LA_BUS, PR_EALY 

; LA_8US. PREXR_FALU 

>; LA_BUS A, LS_BuS B 

; LA_BUS A, 18 BUS B, XR_EALU 
; LA_BUS A, 18 BUS B, PR_EALU 
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Q/ 


1,235.0 


NOF=0 
WAIT=1 


,20¢0 


G 
al 


a Se 


Hux bow oO t 
ti Cc} © 
“i Ww tt 


HH er ODA VA! 
UDO OM AO + 


— MW ise 
“JM i 


NRC/=3,2,16,.0 


NOP 


my 


O r- 
How 
Of it 


/20,2,16,B 


CPU=0 
DPR.R=1 
R.R=2 
DP=3 


;ENABLE STALL 


*MISCELLANEOUS CONTROLS 


;PO0LY ADS FOR SIGN FROCESSOR 
;SET ERROF BLT FOR RESRVD OPND 


;CLEAR Rov OER REGISTER 
sERROR CONDITION 

*LOAG SIGH GF xX FOR POLY 
; INSTRUCTION BRANCH 0 
*INSTRUCTiON BRANCH 1 


sNORMALIZER REGESTER 


;SHIFT LEFT NORMALIZE) 
;LCAD BUS A, BUS B 


;FPA SCRATCH PAD CONTROLS 


*REGISTER ADCRESS FROM CPU 
7;SP2+1,PRN+1 

;SP1,SP2. 

;PRN+1, PRN 
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LL 


BSC,'=8,4,12,D 


INTH=3 
NL=4 

NH=5 

PQ=6 
INTL=7 
Id=&8 

LR=9 
IO.RE=0A 
R=0B 
FAL.X=0C 
FAL.LH=90 
FAL.PL=ce 


FADC/=0C,43,8,D 


AR=0 
BR1=1 
AR1=2 


; DATA SOURCE FOR BUS A AND BUS B 


;INTEGER FROOUCT HI TO BUS A 
;NSHFL TC BUS A, BUS A TO BUS B 
;NSHFH & &XP TO BUS A, A TO B 
;PROO/QUGTH 79 &US A, PsQL TO BUS B 
INTEGER. PaCS. TO BUS A 

71D BUS To BUS A, B 

;ISBUF DAT. RESISTER TO BUS 

710 TO Bes ay RS. tO. BUS. GB 

;RA TO BUS A, KB TO BUS B 
;HARDWARE DETERMINED 

;FALUL TS 3U5 A, FALULUH TO BUS B 
;FALUH TC SUS A, FALUL TO BUS B 


; FRACTION PROCESSOR CONTROLS 


;LOAD AR1, ARO 
;LCAD BR1 
;LCAD AR? 
sLOAD ARi:, 
*LGAD BRi, 
;LOAD BRu 
*LOAD ARO 
*LCAD BRO, ARO 

*LOAD “AR, SR 

HARDWARE DETERMINED ADD/SUB 
sOUTPUT AR 

OUTPUT BR 


1 


a3 0) 


Q 
@) 


1G? | 


7;SIGN LATCH CONTROLS 


;SIGN LATCHES UNCHANGED 

-3US A(15) TC SA 

;IF SUB, SA<- NOT SA ; ELSE SA <= SA 
;RESULT SIGN TS SA 
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LRA SCs 


OFLD/=6< 


LOSB=4 ‘BUS BlLIiSe Fo SB 

19525 “BUS ACTS? To ‘SA: Bob SCtS) TO Ss 
Rg com a *SE TD SA 

A.XOR.X=7 *SA XOR a TO SA 

64,0 sREMAINODER REGISTER CONTROLS 

NOP =0 : 

LO. RR=1 ;LGOAD REMAINOER REGISTER 

4,0.) *MULTIPLIER OPERAND CONTROLS 
NCP=0 : 

MC=i *LOAD MULTIPLICANDO 

WiC1=2 ,LOAD UPZSER HALF OF MULTIPLICAND 
MC.PO=s4 “LOAD DP iO HALVES 

MICOH5 ;LOAD LOWER HALF OF MULTIFLICAND 
LSRLR=8 ;LQAD ALL SOR R-R 

WC] .VP1S0A *LOAD M'C4AND INTE GEFaMULTIPLIER HIGH FRACTION 
Mcl=08 SLOAD MULT Tek I Coe). INTEGER 

MP=0C *LOAD MULTIELIER 

MPO=0D >LOAD LOAER HALF OF MULTIPLIER 
MP1=0E sLOAD MULTIP_TER, HIGH FRACTION 
INIT =0F sCONTROL INITIALIZATION 


eee ee ee eee ee ee ee ee 2. ee 2 ee 


3 m: 
* BEN TABLE * 
* * 


eo ROK RO eo KOK a ok cK OK oO KK OR ok KOR KOK KK OK RR OE 


LAC?S<2> UADRS<1> GADRS<C> 


ee ee ee le a es ee cele ee ee ee ee 
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AR_PROD 
BFORK 


BUS _ 
_ANSH 


CFU 
CPU 


~ 


U 


LANSL 


EALU_PR 
EALU_PR-XR 
ERCH 


Fo A 


. IRD 


FISYNC 


ikD 


LAgPR_LB 
LA€PR_PR-K 
LASSA_O 


Lee 
Ea. 
ca: 
LA 


0 


1 


PR 
PR+K 


FLOAT H 

SwR WH 

RSV H 

POLY DONE L 
(A OR 6)=0 H 
0 


0 


"TRANSFER MACRO 


IRBR1 TRBRO L (OPCODE SRANCH) 

SWR H SwR oH (NCOMALIZATION SHIFT WITHIN RANGE) 
B=0 H A=0 H (ZEROES AND RESERVED OPERANDS) 
CPSYNC H FLOAT H (SYNCHRONIZATION WITH CPU) 
SUB*ED<2 H SUS+OOUBLE*ED>8 H (EXP. DIFF.) 

fe) WUL/DIV DONE H 


[PR=0+PR<9>] L  PF<5> H (OVER/UNDERFLOW IN POLY) 
DEFINITIONS” 


"BSC/PQ, FADC/AR" 

MMSC/IR1, NAD ‘100,WAIT/WAIT®* 

"BSC/NL, EALUC /K3FF, AMXC/PR" 

"BMXC/NK, 35C/;NH, AMXC/PR, EALUC/A" 

“BMXC/NK ,550,'NL,AMXC/PR, EALUC/A" 

"AMXC/PR,ZALUCYA" 

"AMXC/PR, BMA / XR, EALUC, A-B" 

THSCFCC™ 

"SCR/R.R, FADC/R1,MSC/IRO,ESC/R,SGNC/LDS,OPLD/LDR.R.EAC/LDAB" 
pes YNC/F=S' 

NAD/OAS .EALUC/3,F4D 
eC: et 8 Eee 
HMAMXC/PR EALUC SY A-8, BVAC/#60,BSC/NH, EAC/PR.LA" 
“EALUC/KSFF VE SXC-NK,8S6/ NH, EAC/LDA,SGNC/A.RES,AMXC/PR" 
NEALUC/KSE FE 40, WR BSC/ No, EAC/LDA, AMXC/PR" 
ep SC] EG er ce errs »SSC/NH, EAC/LDA" 

"AMXC/PR ,EALUC/A, BMXC/LB, BSC/NH,EAC/E DA" 

NAMXC/PR, CACLC/ASB, EMXC/ 420, BSC/NH, EAC/LDA" 

WAMXO/PR | ULC AmB, BMxC/250,BSC/NH, EAC/LDA" 

"EALUC/KI7F 2 PKOINK, Bsc7 Nig ERC/LOB, SGNC/LDSB" 
"EMNC/PR,EALUCYA, BMXC/LB,ESC/NH, EAC/LDB" 


D,SGNC/A.RES,BSC/NH,OPLD/INIT,MSC/RR.O" 
VAS SAC,/PR. LA" 


ek 
- 


at ny ae 
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EG. PAK 
LOAD. AO 
LCAD. A 
LCAC.6 
LOAD. BO 
LOAD. 1 
LOAD. COEFH 
LOFO.~CROEFL 
ECAD er 
LCAD.298 
MCO_NSHFL 
MC1_NSHFH 
MOUNT 


AAS wy 
i ee ea 


MINIT 
NOP 
NOIM.LPQ 
NORM.SUM 
NR_AR 

NR GR 
NR_F“D 
NR PECD 
NR_QUOT 
ooLyY ACD 
Pr_0 

BP COND 
FR_K 
PRULA 
PR_LA+¥. 
PR_LA+LB 
PR_LA+NROM 
PR_OLE 


"AMKC/PR,=A&LUC/A-B, BMXC,/ #80,BSC/NH, EAC/LDB" 
"FADC/AR?,SPL5,NCO" 

"FADC/AR? EAL’ LDA, SGNC, LOSA,OPLD/LDR.R" 
"FADC/BR,EAC LDE.SGNC/LOSS,OPLO/MP" 
“FADC/SR®, Colo /Me0" 

"FADC/BR1. EAL / LOE, SGNC/1L05B,0PLO/MCI.MP1" 
"BSC/10, =42C/8R1,EAC/LDB,SGNC/LDSB" 
"BSC/ID,FALC: ae 

a Ney to. FACC/R1,EAC/LOAB8, OPLD/LDR.R" 
"BSC/R,SCE. DPS. it FADC/RO" 


PASC/NL,CPLO NCO" 
"BSC /NH,OPLD. YC1" 


UMOTL/SCNT 

"BSC/FAL.HL,FADC/B,OPLD/MC" 

“OPLD/iINi7" 

"BEN/ oO" 

"EAC/LDP?, SUNC,A.RES, 8SC/NH,MSC/CC, EALUC/A+B, AMXC/PR, SMXC/NK" 
"EAC/LOPR,SUNC/A.LRES. ESC/tWH,MSC/P.ADD, EALUC/A+B,AMXC/PR, BMXC/NK“ 
"FADC/A, 550° FAL. AL, NRCE/LOD" 

"FADC/B, SSC. FAL.HL, NRC, LD" 

"EFADC/A.93, 5520 /FAL.X.NRC/LD" 

"“BSC/PQ,S575°4L9" 

"BSC/PQ, Fo °LO" 

UMSC/P.AlI2D | 

NAMXC/LB, G14," LE, EALUC/A-B, EAC/LDPR" 

WAMXC/COMS, . Pus. A, EAC LOER" 


"BMXC/#BD. 2 Ai C/AGFF,EAC’LDPR" 
WAMXC/LA.F&LUC, A, EAC/LOER” 
MAMXC/LA, FA Ul AtS, EMXC/#£80,EAC/LDPR" 
a ee aaa ued, EAC/LDPR" 
NANXC/ LA LS CON va, ZEALUC/A+8, EAC/LDER" 
"AMXC/LB.ZALUCSA,E ete 


(LNOO) SNOILINIS3SQ 01314 WOY TOYULNOD Wd 


L8 


TRANSFER MACRO CEFINITIONS 


PR_LB+K 
FR_L&-K 

PR _LB-XR 

PR _FR+K 
PR_&R+4+NR0M 
PR PR+XR 
PR_FR=-K 

PP UNORK 

FR SR4+L5 
Ga_lyr 

RSV 
S4_SA.XGR.SUB 
SA_35A.XOR.SX 
SA SB 

SA_SR 

SX_SA 

wAIT 

XR_LA 


WAMXC/LB.EALUC/ A+B, BYMXC/#60,EAC/iDPR" 
"AMXC/LB.FALUC, AWE, EMXC/*#80,EAC/ DPR” 
"AMXC/LB.EMAC XR,EALUC/A~B, EAC/LDOPR" 

MBMIXC/PR. S40 7260, EALUC/A+B,EAC/LOPR" 
WAMXC/PER UCR TONKA, EALUC/AtG, EAC/LDPR* 

"SRXC/JPR EMEC KR, EALUC/A+B, EAC/LOPR" 

"BMXC/PR.SAIKO 74#890,EALUC/A-B,EAC/LOPR" 
NEAC/LOPR, EALUC/ KSEE" 

"PAC/LDP? AWVKC/LB,EMXC/XR,EALUC/A+B" 

"CRA/LD. RS" 

"MSC /MO" 

"SENC/A.LSNA" 

"SGNC/A.XOR. XK" 

"SGNC/A. 5” 

"SGNC/A.SE5" 

"MSC/LOS 4" 

"WAIT/WAZT * 

"AMXC/LA,CALUC/A, EAC/LDXR* 


"BRANCH MACRO DEFINITIONS* 


iA,OR.E).0O? 
CeSYNC? 
DIV.cONE? 
ERROR? 

Exe .O1FF? 
FLOAT? 
MUL. CONE? 
CECCCE? 
Sak? 
ZERD=ZS? 
POLY .OONE? 


"BEN/5" 
"BEN/4" 
"BEN/6" 
"BEN/7" 
"3EN/5" 
"BEN/4" 
"BON/6" 
"BEN /1" 
"BEN/Q" 
"BEN/3" 
"BEN/4" 
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CHAPTER 4 
CONSOLE 





CIB Q-BUS REGISTERS (LOWER) 


ID BUS 
ADDRESS 














Q BUS 
ADDRESS 15 0 
173000 ROMO ROM 0 DATA <15:0> R/O 
15 0 
173002 ROM 1 ROM 1 DATA <15:0> R/O 
15 0 
173004 SPARE | SPARE )rmeour 
15 0 
173006 !DDATALO ID DATA <15:0> R/O 
15 0 
173010 IDDATAHI ID DATA <31:16> R/O 
15 0 
15 8 7 6 0 
173014 RX DONE 10 0 bes 0 oF R/W 
DNE 
16 8 7 6 0 


* BASE ADDRESS ON M8236: 
W1 INSTALLED — 1730XX 
W1 REMOVED — 1630XX 


TK-0204 
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CIB O-BUS REGISTERS (UPPER) 


iD BUS 
ADDRESS 


(05) 


{05) 


{07) 


(07) 


Q BUS 
ADDRESS 


_ 


5 


8 















15 00 
173022 TOIDHI TO ID <31:16> RAW 
15 00 
173024 FMIDLO FM ID <15:0> R/O 
15 00 
173026 FMIDHI FM 1D <31:16> R/O 
173030 ID C/S = rie ID ADDRS <5:0> 
Q BUS 
ADDRESS 
15 14 13 12 #11 «10 O98 08 O07 O06 OS 04 03 O2 OF OO 
173032 MCR R/W 
MAINT 
RESET RET CEED 
ENAB 
HLT UPC12 ROM CLK FREQ SBC 
REQ NOP STPD <0-> 
15 14 13 12 #11 #10 O98 08 O07 O6 OS 04 O83 O02 O01 OD 
173034 McS R/W 
Auto Rst| LOCK 
BOOT CNSL HALT DNE BENOTE 
CMND STATE IE 
173036 V-BUS 





CPT CPT 0 Vv 


TK-0205 
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EXPLANATION OF VERSION NUMBERS FOR CONSOLE BOOTING 


When WCS has been reloaded, the console terminal prints out 
revision status, for example: 


VER: PCS=@1 WCS=@E-18 FPLA=@E CON=V8@7-08-L KE78@ PRESENT 


The PCS code refers to the revision number of the programmed 
control store (ROM). The WCS (writable control store) code 
contains two numbers. The primary version number (in this case, 
®E) refers to the FPLA number that is required for this wWCS 
version. The secondary version number (in this case, 18) refers 
to the version of WCS that has been loaded. 


The FPLA (field programmable logic array) code refers to the FPLA 
chip revision that is currently installed in the VAX-11/78@ CPU. 
This chip causes the microprocessor to retrieve microwords from 
wWCS instead of from PCS when specific locations are addressed. 


The CON (console) code refers to the revision number of the 
console software that has been loaded into the LSI-11 memory. 


Two types of mismatch may occur. If the WCS revision does not 
match the FPLA revision, the console program issues a warning. If 
the WCS revision does not match the PCS revision, however, the 
mismatch is fatal. 
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CONSOLE HELP FILE 


VAX-11/780 CONSOLE HELF FILE REV. 8 March 29% 1982 
SYNTAX: ALL COMMANIIS ARE TERMINATED BY CARRIAGE RETURN. 


“EXAMINE’ ANIt ‘TEFOSIT’ =«<QUAL:> SWITCHES FOR ADDRESS SPACE :; 


‘/P* = FHYSICAL MEMORYCTHE DEFAULT) 
‘/V% = VIRTUAL MEMORY 
‘/¥’ = INTERNAL (PROCESSOR) REGISTERS 
‘/G’ = GENERAL REGISTERS O THRU FCRO THRU FC) 
‘/VB‘ = VBUS REGISTERS 
‘/ID’ = IDBUS REGISTERS 
‘EXAMINE’ AND ‘DEFOSIT’ <QUAL> SWITCHES FOR DATA-LENGTH ; 
‘/B’ = BYTE (6 BITS) 
‘/W’ = WORT (2 BYTES) 
“/L’ = LONGWORD (2 WORDS) 
‘/Q° = QUATWOREI (4 WORTDS> 


“ADDR: IS A <NUMBER>» OR ONE OF THE FOLLOWING SYMBOLIC ADDRESS 
“ROR pR2reeeee ee RILsAPeFPsSPePC’ (GENERAL REGISTERS) 


“FSL’ = PROCESSOR STATUS WORT 

Kw’ = LAST ADRESS 

+? = ADDRESS FOLLOWING ‘’LAST’(*) ALRBRESS 

Pat = ADDRESS PRECEEDING ‘LAST’ (x) ADDRESS 

‘@’ = USES LAST EXAMINE/DIEPOSIT DATA FOR ADDRESS 
“NUMBER: = STRING OF TKIGITS IN CURRENT DEFAULT RADIX,y 


OR STRING OF DIGITS PREFIXED WITH A DEFAULT RADIX 
OVERRIDE (40 FOR OCTAL» *X FOR HEX). 


“ROOT ’ -~ROOTS THE CPU FROM DEFAULT DEVICE 

“BOOT =TEVNAM= ¢ -TAKES THE FIRST THREE ALPHANUMERIC 
CHARS OF <DEVNAM>s ANI EXECUTES THE 
INDIRECT FILE ’<DEVNAM:B800.CMD 

“CLEAR STEF’ -ENABLE NORMAL (NO STEF) MODE 

“CLEAR SOMM’ “CLEAR ’STOF ON MICRO-MATCH’ ENABLE, 
NOTE: It REGISTER 21 IS THE 
MICRO-MATCH REGISTER. 


“CONTINUE ” ~ISSUES A CONTINUE TO THE ISF 
“DEPOSITE/<SWITCHCES) = 3 <ADDR> <DATA>’ -DEPOSIT <DATA> TO “ADDRESS> 
“ENABLE UxX13’ “ENABLES CONSOLE SOFTWARE TO ACCESS 


FLOPPY DRIVE 1 ON THOSE SYSTEMS WITH 
NNUAL FLOPFIES. 


“EXAMINED/<SWITCHCES) =] <ADIR: “ -[DISFLAY CONTENTS OF “ADDRESS> 

“EXAMINE IR’ “EXAMINE INSTRUCTION REGCIR),. DISFLAYS 
OF-COLEs SFECIFIERy EXECUTION FOINT 
COUNTER 

“HALT ” ~HALTS THE ISF 

“HELF ’ ~PRINTS THIS FILE 

“INITIALIZE ‘ ~INITIALIZES THE CFU 

“LINK “ -CAUSES CONSOLE TO BEGIN COMMAND 


LINKING. CONSOLE FRINTS REVERSED 
FROMFT TO INDICATE LINKING. ALL 
COMMANTSS TYFED BY USER WHILE LINKING 
ARE STORED IN AN INDIRECT COMMAND 
FILE FOR LATER EXECUTION. CONTROL-C 
TERMINATES LINKING. (SEE FERFORM) 


‘LOAUC/START S ANIR: J <FILENAME> ” ~LOAI FILE TO MAIN MEMORY, STARTING AT 
ADQRESS Ov OR <ADTIR= IF SPECIFIED 

“LOAD/WCS <FILENAME- ‘ -LOAD FILE SFECIFIED TO WCS 

“NEXT <NUMBER> ’ ~ONUMBER> STEP CYCLES ARE DONE, TYFE 
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CONSOLE HELP FILE (CONT) 


“FERFORM ‘ 
‘QCLEAR “<ADDRESS= ’ 


“REBOOT ’ 
“REPEAT <ANY-CONSOLE-COMMANLI?> ’ 


“SET CLOCK SLOW’ 

“SET CLOCK FAST’ 

“SET CLOCK NORMAL ’ 

“SET DEFAULT <OFTION>C»9..+s<OF TION? 1’ 


“GET RELOCATION: < NUMBER ’ 


“SET SOMM’ 

‘SET STEF BUS’ 

‘SET STEF INSTRUCTION’ 

“SET STEF STATE’ 

“SET TERMINAL FILL $< NUMBER ¢ 


“SHOW 
“SHOW VERSION’ 


“START <ADDRESS=’ 


*TEST’ 
“TEST/COM’ 


“UNJAM ’ 
“WCS ’ 


“WAIT DONE’ 


“FR” (CONTROL —F) 


‘@<F TLENAME:> ’ 


OF STEF TEFENDS ON LAST ’SET STEF’ 
COMMANI 
-EXECUTE A FILE OF LINKED COMMANIIS 
PREVIOUSLY GENERATED VIA A ‘LINK’ 
COMMAND. 
~NOES A QUAD CLEAR TO <ADTIRESS> » WHICH 
IS FORCED TO A QUAD WORD BOUNDARY, 
(CLEARS ECC ERRORS) 
-CAUSES A CONSOLE SOFTWARE RELOAD 
-CAUSES THE CONSOLE TO REFEATEDLY 
EXECUTE THE <CONSOLE-COMMAND >» UNTIL 
STOFFED BY A CONTROL-C (°C). 
-~SET CFU CLOCK FREQ TO SLOW. 
~SET CFU CLOCK FREQ TO FAST 
~SET CFU CLOCK FREQ TO NORMAL 
-~SET CONSOLE TEFAULTS 
NOTE? <OFTIONS*> ARE? 
OCTAL HEX» FHYSICAL » VIRTUAL» INTERNAL 
GENERAL » VBUS» IDBUS » BYTE yWORDsLONGs QUAL 
“FUT <NUMBER: INTO CONSOLE RELOCATION 
REGISTER. RELOCATION REGISTER IS 
AQHED TO EFFECTIVE ADDRESS OF 
PHYSICAL ANI VIRTUAL EXAMINES ANI! 
DEFOSITS. 
~SET “STOF ON MICRO-MATCH’ ENABLE 
~ENARLE SINGLE BUS CYCLE CLOCK MODE 
“ENABLES SINGLE INSTRUCTION MODE 
~ENABLE SINGLE TIME STATE CLOCK MODE 
-~SET FILL COUNT FOR # OF BLANKS 
WRITTEN TO THE TERMINAL AFTER =.CRLF> 
~FUT CONSOLE TERMINAL INTO ’FROGRAM 
T/O0’ MONE 
~SHOWS CONSOLE AND CPU STATE 
~SHOWS VERSIONS OF MICROCODE AND 
CONSOLE 
-INITIALIZES THE CFUsDEFOSITS< ADDRESS> 
TO FC» ISSUES A CONTINUE TO THE ISF. 
-RUNS MICRO-DIAGNOSTICS 
-LOADS MICRO-DIAGNOSTICS, AWAITS 
COMMANTES 
~UNJAMS THE SEI 
~CALLS MICRO-DERUGGER. WCS MICRO- 
BERUGGER FLOFFY MUST BE INSERTED 
IN CS1. ELSE: "FILE NOT FOUND" ERROR. 
(FOR DEBUGGER HELF» INSERT WCS DERUG 
FLOPFY» THEN TYFE ‘’@WCSMON.HLP ’ ) 
~WHEN EXECUTED FROM AN INDIRECT 
COMMANT FILE THIS COMMAND WILL CAUSE 
COMMANT FILE EXECUTION TO STOP UNTIL: 
A) A “RONE’ SIGNAL IS RECEIVED FROM 
THE FROGRAM RUNNING IN THE VAX 
(COMMAND FILE EXECUTION WILL 
CONTINUE)» OR 
B) THE VAX~-117780 HALTS? OR OFER- 
ATOR TYFES A CONTROL~C (°C ; 
COMMAND FILE EXECUTION WILL 
TERMINATE). 
-FUT CONSOLE TERMINAL INTO ‘CONSOLE 
I/O’ MOLE 
(UNLESS MOLE SWITCH IN ’RISABLE’) 
~FROCESS AN INDIRECT COMMAND FILE 
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CONSOLE ABBREVIATION RULES 


VAX-11/7780 CONSOLE ABBREVIATION RULES 


REV--6 12-AFR-79 


THIS FILE SHOWS THE SHORTEST UNIQUE COMMANI ANE QUALIFIER STRINGS. 


COMMAND 
‘ROOT’ 
“CLEAR SOMM’ 
‘CLEAR STEFF’ 
“CONTINUE ¢ 
“DEFOSIT <ADDRESS> «<DATA>* 
“ENABLE [X13 ’ 
“EXAMINE “ADDRESS> ’ 
“HALT ’ 
“HELF ’ 
“INITIALIZE ’ 
‘LINK’ 
‘LOAD “FILENAME >” 
“NEXT <NUMBER> ’ 
“PERFORM ’ 
“RCLEAR “ADDRESS> ’ 
“REBOOT ’ 
‘REFEAT =<CONSOLE-COMMANI!® ¢ 
‘SET CLOCK FAST’ 
“SET CLOCK SLOW’ 
‘SET CLOCK NORMAL ‘ 
‘SET RELOCATIONS = NUMBER= ¢ 
“SET SOMM’ 
“SET STEF RUS’ 
‘SET STEF STATE’ 
‘SET STEF INSTRUCTION’ 


“SET TERMINAL FILL? “NUMBER: ’ 


‘SET TERMINAL FROGRAM’ 

‘SET DEFAULT <OFTION-LIST>’ 
“SHOW ’ 

‘SHOW VERSION’ 

“START <ADTIRESS* ’ 

‘TEST 

“UNJAM ” 

‘WAIT DONE’ 

‘WCS‘ 

‘@iFILENAME® 


QUALIFIERS 
“BYTE 
/WORD 
/LONG 
JQUAT 
/OCTAL 
/HEX 
/FHYSICAL 
/VIRTUAL 
/ INTERNAL 
/ GENERAL 
/VBUS 
/ITIBUS 
/WCS 
/NEXT 2 = NUMBER: 
/COMMANII 
/START? “ADDRESS> 


SHORTEST ABBREVIATION RECOGNIZED 


ae 
‘CL SO’ 

"CL S’ 

ra xcs 

‘TD <ADDRESS <DATA™’ 
‘EN DIX13/ 

‘E ADDRESS’ 

eHY 

“HE ¢ 

ey? 

‘LI’ 

‘L FILENAME” ’ 

‘N =NUMBER: ’ 

‘pe 

‘Q “ADDRESS> ’ 

“RER’ 

“R <CONSOLE-COMMANID> / 
‘SE CF’ 

‘SE CS’ 

‘SE CN’ 

‘SE Rt<NUMBER® / 

‘SE SO’ 

‘SE S B’ 

‘SE SS’ 

‘SE S I’ 

‘SE T Ft<NUMBER? ’ 
‘SE T PR’ 

‘SE [L <OFTION-LIST™’ 
SH’ 

‘SH UV’ 

‘S <ALDRESS»’ 

i had 

‘u’ 

WAL’ 

“Wh? 

@< FILENAME’ 


SHORTEST ABBREVIATION RECOGNIZED 


/¥E 
/W 
“LE 


/N3=.NUMBER: 


/Si ADDRESS: 
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ERROR MESSAGE HELP FILE 


'VAX-11/7780 ERROR MESSAGE HELP FILE REV-4 12-AR-79 
' THIS FILE LISTS ALL THE FOSSIBRLE CONSOLE ERROR MESSAGES» INDICATING 
! CAUSE» ANT POSSIBLE CORRECTIVE FROCEDURES (IF NOT SELF-EXFLANATORY > 


! ?P’<TEXT-STRING>’ IS INCOMPLETE ! THE <TEXT-STRING> IS NOT A COMPLETE 
! ! CONSOLE COMMAND 


1 PS TEXT-STRING:’ IS INCORRECT ! THE «<TEXT-STRING> IS NOT RECOGNIZED 
! ! AS A VALID COMMANI 


! ?FILE NAME ERR ! A <FILE-NAME> GIVEN WITH A COMMANI! 
! ! CAN NOT BE TRANSLATED TO RALSO. 
! ! CZFILE-NAME> IS INVALID.) 


?IND-COM ERR ! THE CONSOLE DETECTEN AN ERROR IN THE 

! FORMAT OF AN INDIRECT COMMAND FILE. 

} POSSIBLE ERRORS ARE? 1) MORE THAN 80 

! CHARACTERS IN AN INDIRECT COMMANT LINE 
! OR 2) A COMMANE LINE fI0 NOT END 

I 


WITH A CARRIGE RETURN AND LINE FEED. 
! COMMAND-GENERATED ERRORS ° ! 


?FILE NOT FOUND ! A <FILE-NAME> GIVEN WITH A ‘LOAD’ 

! OR ‘@’ COMMAND DOES NOT MATCH ANY 

! FILE ON THE CURRENTLY LOADED FLOFFY 
! DISC. CAN ALSO BE GENERATED BY 

! “HELF’»’BOOT’s OR AN ATTEMPTED WCS 

| LOAD IF HELF FILE» BOOT FILEs OR WCS 
! 


FILE IS MISSING FROM FLOFFY. 


! ?NO CPU RESFONSE ! CONSOLE TIMED-OUT WAITING FOR A 
| ! RESPONSE FROM CFU. C(CRETRY. INDICATES 
! ! POSSIBLE CFU-RELATED HARDWARE FAULT. > 


?CPU NOT IN CONSOLE WAIT LOOP: ! A CONSOLE COMMANI!) REQUIRING ASSISTANCE 
COMMANT ABORTED } FROM THE CFU WAS ISSUED WHILE THE CFU 
! WAS NOT IN THE CONSOLE SERVICE LOOF. 
! (HALT CFUs RE-ISSUE COMMAND. > 


?CPU CLK STOF» COMMAND ABORTED ! A CONSOLE COMMAND THAT REQUIRES THE 
i CFU CLOCK TO BE RUNNING WAS ISSUED 
! WHILE THE CLOCK WAS STOPFED. 
' 


(CLEAR STEF MODEs RE-ISSUE COMMAND, ) 


! PCANT DISABLE BOTH FLOPFIES» ! AN ATTEMPT WAS MADE TO DISABLE BOTH 
! FUNCTION ABORTEL y THE REMOTE ANID LOCAL FLOFFY. 


?FLOPFY ERR» CONE=xX ! THE CONSOLE FLOFFY DRIVER [DETECTED 

! AN ERROR. CODES ARE AS FOLLOWS: 

y (CODES ALWAYS FRINTEL IN HEX RADIX) 
t CODE=1 FLOPPY HARDWARE ERROR 

! (CRC »+PARITYsETC) 

! COHE=2 FILE NOT FOUND 

| CODE=3 FLOFFY DRIVER QUEUE OVERFLOW 
! COnE=4 CONSOLE SOFTWARE REQUESTED 

! AN ILLEGAL SECTOR NUMBER 
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ERROR MESSAGE HELP FILE (CONT) 


?PFLOFFY NOT REALY 


THE CONSOLE FLOFFY DRIVE FAILED TO 
BECOME READY WHEN ROOTING. CRETRY,.) 


a ee i at a a tt a a ee cee te ne i a nt i ee cee nae ee re ee re ee te ee ee ee nee ne ee ee te ee ee ee 


wm we oe ce ee re ee ee a a a a a a a a ee ee eS 
SSSI TS STS SSS SS SS SSS SS SS SSS SSS SS 


Celerra ene cee eee nee eee eee dd 


CONSOLE ATTEMPTED TO ROOT FROM A 
FLOPFY THAT DOES NOT CONTAIN A VALID 
ROOT BLOCK. (CHANGE FLOFFY [DDISK.) 


A FLOPPY ERROR WAS DETECTED WHILE 
ATTEMPTING A CONSOLE BOOT. (RETRY) 


& MICRO-ERROR OCCURRED IN THE CFU 
WHILE SERVICING A CONSOLE REQUEST. 
SRI ERROR REGISTERS ARE DUMPED AFTER 
THIS MESSAGE IS PRINTED. 

(ACTION DEPENDANT ON ERROR.) 


A MICRO-ERROR OCCURRED WHILE ATTEMF- 
TING TO REFERENCE A CFU INTERNAL 
(PROCESSOR) REGISTER. AN ILLEGAL 
ADDRESS WILL CAUSE THIS ERROR, 


Neen nee 


?MICRO-ERRy COLE=xX 


AN UNRECOGNIZED MICRO-ERROR OCCURRED. 
THE CODE RETURNED BY THE CPU IS NOT IN 
THE RANGE OF RECOGNIZED ERROR CODES. 
‘X’ IS THE CODE THAT WAS RETURNED RY 
THE CFU, 


?MEM-MAN FAULT »CODE= 


XX 


CFU FAULT-GENERATEDR 


ERRORS 


A VIRTUAL EXAMINE OR HEFOSIT CAUSED 

AN ERROR IN THE MEMORY MANAGEMENT 

MICRO-ROUTINE. ’XX’ IS A ONE BYTE 

ERROR CODE RETURNED RY THE ROUTINE? 

WITH THE FOLLOWING BIT ASSIGNMENTS: 

BIT 0 = LENGTH VIOLATION(BRITS NUMBERED 
FROM RIGHT) 


BIT 1 = FAULT WAS ON A FTE REFERENCE 
BIT 2 = WRITE OR MODIFY INTENT 
BIT 3 = ACCESS VIOLATION 


BITS 4 THRU 7 SHOULT BE IGNORED 


THE CFU HALTED BECAUSE THE INTERRUPT 
STACK WAS MARKED INVALIN. 


?7CPU DBLE-ERR HLT 


A MACHINE CHECK OCCURRED BEFORE A 
PREVIOUS MACHINE CHECK HADI BEEN 
HANDLED, CAUSING THE CFU TO EXECUTE 

A ‘TOUBLE ERROR’ HALT. CEXAMINE IT REG 
30-3F (HEX)s DATA INDICATES CAUSE OF 
MACHINE CHECK .) 


ee es sae ae ee rh mee eee ene rm Sem em Say ame SOY NY Ot OTT OE SOD AND ES wih SGD Am eh RA kr eh es me mk me ye pe me are re ree ote tt coe 


THE CFU DETECTED AN ILLEGAL INTERRUPT/ 
EXCEPTION VECTOR. 


a em ee eee te ee EO ee tS te me SF SS Se eas Fh es Ae gS ne ike re Sem Fm One it het cme mmm game Mm Ary Seth Oe: Sih mr wr et a ee es ee ees ee ey a a ve 


CFU DETECTED AN INTERRUFPT/EXCEF TION 
VECTOR TO USER WCS AND NO USER WCS 
EXISTS, 


ee ee ate a nee nem are at it me oh NO te me cee Sr met ne Oy i ht es es ts ss ss ak es ree ee me wpe ne pany me ne ene te wis i meee se mee ie ee ee ee 


A CHANGE MODE INSTRUCTION WAS ATTEMP- 
TED FROM THE INTERRUPT STACK. 


ee ee ee es ee ne ee me cee ee re te me ete re me es gm me me Ame ert nt tr rey mim ret its em te hh i me Ae yo ere mv Sem pe ere ree es ee ee cee es Sn eee ry meh cree veer db Vee wer Sem wide ee ee ee ee 
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ERROR MESSAGE HELP FILE (CONT) 


INT FENDING 


! VERSION MISMATCH ERRORS + ! 


PWARNING-WCS & FFLA VER MISMATCH 


! CONSOLE-GENERATED ERRORS : ! 


| eee ere memes cesses eer 
Srseeeet ters ssssssee sess sess 


! ?TRAF-4» RESTARTING CONSOLE ! 


1 UNEXPECTED TRAF ! 
1! MOUNT CONSOLE FLOPF Ys THEN TYFE 7C! 


THIS IS NOT ACTUALLY AN ERROR? BUT 
INDICATES THAT AN ERROR WAS FENTDIING 
AT THE TIME THAT A CONSOLE-REQUESTED 
HALT WAS FERFORMED. CONTINUE CFU TO 
CLEAR INTERRUPT. 


et meee ee See tn a ee mn mete ete tS apne cee me ee re ee ee eet he re ee re ri wt A NA SE ee TOY rey Heme Sore 


INDICATES THAT THE VAX~11/780 MICRO- 
MACHINE HAS FAILED TO STROBE INTER- 

RUPTS WITHIN THE MAXIMUM TIME PERIOD 
ALLOWED, 


THE MICROCORE IN WCS IS NOT COMPATIBLE 
WITH THE FFLA. THIS MESSAGE IS PRINTED 
ON EACH ISF START OR CONTINUE» BUT NO 
OTHER ACTION TAKEN BY CONSOLE. 


THE MICROCODE IN FCS IS NOT COMPATIBLE 
WITH THAT IN WCS. ISP START AND CON- 
TINUE ARE TISABLED BY CONSOLE. 


PRINTED WHEN CONSOLE MODE SWITCH 
ENTERS A ’REMOTE’ FOSITIONs AND THE 
REMOTE SUPFORT SOFTWARE ROUTINES ARE 
NOT INCLUDED IN THE CONSOLE, 


re ri we me ee mre rm ete et ee ee ee Ne ee ee me me me ete teh ony nme ame hem ne ee cme tre cee oe ee oot 


em ee me me ste ete oa ane me mm ee ai te kh Sp St ee ek mh ery res viet “tty is An em cee Ses Ane vee re 


THE CONSOLE TOOK A TIME-OUT TRAF. 
CONSOLE WILL RESTART. 


me te ne ee ee re nr nee ie ee tee ee cree ce ere et ne is em me mee wey re ee oe eo me re see 


CONSOLE TRAPFED TO AN UNUSED VECTOR. 
CONSOLE REBOOTS WHEN “C TYFED. 


CONSOLE ’S TERMINAL OUTPUT QUEUE IS 
BLOCKED. CONSOLE WILt REBOOT. 


ere ree ree ae ne ne me re re ee ne tes ere a nee ee ee eee re te ee ee ee ee ee 
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CONSOLE REMOTE ACCESS HELP FILE 


VAX~-11/780 CONSOLE - REMOTE ACCESS HELF FILE REV-0O2 26-JUL~78 


“ENABLE TALK’ -ESTABRLISH TERMINAL TO TERMINAL COMMUNICATION 
BETWEEN LOCAL ANI! REMOTE TERMINAL. KEYS 
STRUCK ON ONE TERMINAL ARE FRINTED ON THE 
OTHER. CONTROL-F TERMINATES TALK. 


“ENABLE ECHO)’ -CAUSES CHARACTERS TYFED IN TALK MODE TO BE 
ECHOED RACK TO THE ORIGINATING TERMINAL. 
‘ENABLE LOCAL COFY’ ~CAUSES THE LOCAL TERMINAL TO GET A COFY OF 


OF OUTFUT BEING SENT TO REMOTE TERMINAL. 

“ENABLE LOCAL CONTROL ’-ALLOWS LOCAL TERMINAL TO CONTROL SYSTEM WHEN 
CONSOLE SWITCH IS IN REMOTE FOSITION(S). [IS- 
ARLE BY A CONTROL-F FROM THE REMOTE TERMINAL. 

‘ENABLE CARRIER ERROR ’-CAUSE CONSOLE TO FRINT ’?CARRIER LOST’ WHEN A 
LOSS OF CARRIER IS DETECTED AT REMOTE INTERFACE. 

‘TISABLE ECHO’ ~INHIBITS ECHO OF CHARACTERS TYFED IN TALK MOTE. 

‘TESABLE LOCAL COPY’ ~TISABLE LOCAL TERMINAL FROM RECEIVING COFY OF 
OQUTFUT TOG REMOTE TERMINAL. 

‘NISABLE CARRIER ERROR’-CAUSES CONSOLE TO INHIBIT PRINTING OF CARRIER 
LOST MESSAGE WHEN LOSS OF CARRIER DETECTED. 

“ENABLE LOCAL FLOPFY’ -CAFFECTS PROTOCOL OFERATION ONLY) ON AN ATTEMPT 
TO OFEN A FILEy THE LETRECTORY OF LOCAL FLOFFY 
WILL BE SEARCHED FIRST. IF FILE IS NOT FOUND, 
‘REMOTE’ FLOFFY’S TNIRECTORY IS SEARCHED FOR FILE. 

“DISABLE LOCAL FLOFPY ’-CAFFECTS FROTOCOL OPERATION ONLY) ON AN ATTEMFT 
TO OFEN A FILE» THE FILE IS SEARCHED FOR ON 
THE ’REMNOTE’ FLOFFY ONLY. 

“TISABLE REMOTE FLOFFY’-ON AN ATTEMFT TO OFEN A FILE» ONLY THE ItIRECTORY 
OF THE LOCAL FLOPFY WILL KE SEARCHED. THIS COMMANI! 
ANT “NISABLE LOCAL FLOFFY’ ARE MUTUALLY EXCLUSIVE. 

“ENABLE REMOTE FLOPPY’ ~ALLOWS THE ITRECTORY OF THE ‘REMOTE’ FLOFFY TO RE 
SEARCHED ON AN ATTEMPT TO OFEN A FILE. 
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MICRODEBUGGER HELP FILE 


MICRO-NERUGGER HELF FILE REV 2.09 Arril 13% 1982 


DEBUGGER COMMANIIS (ALL TERMINATED BY CARRIAGE RETURN) 


‘E/F ZADDRESS > ’ —-EXAMINE FHYSICAL MEMORY 
“E/ID <AITRESS> ’ ~EXAMINE ID BUS REGISTER 
“E =ALDRESS> ’ -EXAMINE WCS LOCATION, DISPLAY ALL FIELDS 


‘E <ADIRESS: <FIELUNAME-1>»5<F TELUNAME-279 99 ¥<FIELDINAME-N= 
EXAMINE WCS LOCATION, DISFLAY ONLY FIELDS 
THE FIELDS SPECIFIED. 
NOTE? <FIELDNAMES> = ACF yACMF ALS es ALUr BENY BMX eCOK City DK e OF ys EAL 
EBMsFEKyFS*sITBCyIEKsUIMe KMXe MCT s MSC ePCK ye QK 
RMX »SCKsSGNsSHF rSI»SMX»SFO»sUSUyVAK 


“E RA <ARDRESS> ’ -EXAMINE AN RA REGISTER 

‘E RC = ADDRESS> ’ -EXAMINE AN RC REGISTER 

“E <SYMRBOLIC-NAME> ’ -EXAMINE GNE OF THE SYMBOLICALLY NAMED 
REGISTERS 


NOTE: <SYMBOLIC-NAMES> = [lReFERvyIBAsLArL Bol CrQeRL eSC*SkeUPC 
‘D/F ZADDRESS> <DATA>’ -QEFOSIT <DATA> TO FPHYSICAL MEMORY 
‘TN/7ID <ADLTIRESS> <DATA>’ -DEFOSIT <DATA: TO ID BUS REGSITER 


‘TD <ADDRESS> <FIELDNAME-1> <DATA-1>,<FIELDNAME-2> “DATA-2s 7c eeeeees 
-~DEFOSIT TO WCS LOCATION» FUTTING <LATA-1> 
INTO <FIELDNAME-12>* ETC. UNSPECIFIED FIELYLS 
ARE UNCHANGED. 
NOTE: THE ’/Z’ QUALIFIER MAY BE USED TO CAUSE ALL UNSFECIFIED 
FIELDS TO BE CLEARED. 


‘Tt RA ADDRESS> <DATA>’ -DEPOSIT =DATAs TO AN RA REGISTER 
‘TD RC <ADDRESS: <DATA>’ -DEPOSIT =<DATAs TO AN RC REGISTER 
‘TT. <SYMBOLIC-NAME> <DATA*’ -DEFOSIT =DATA> TO ONE OF THE SYMBOLICALLY 


NAMED REGISTERS(SEE LIST ABOVE). 
NOTE: DEFOSITS TO THE RLOG STACK¢(RL) ARE NOT SUPPORTED. 


“CONTINUE ’ -RESUME MICRO-INSTRUCTION EXECUTION AS 
SPECIFIER BY CONTENTS OF MICRO-FCCUFC) 

‘START <ANDRESS* ’ ~START MICRO-SEQUENCER AT <ANDRESS:. 

“HALT ’ “HALT THE MICRO-SEQUENCER 

“SET SOMM’ ~SET THE ’STOF ON MICRO-MATCH’ ENABLE 

‘CLEAR SOMM’ ~CLEAR THE ‘’STOF ON MICRO-MATCH’ ENABLE 

‘SET STEF’ ~ENABLE SINGLE MICRO-INSTRUCTION STEF MOIE. 


START OR CONTINUE WILL ALLOW ONE MICRO- 
INSTRUCTION TO EXECUTE» THEN HALT THE 
MICRO-SEQUENCER. 


‘CLEAR STEF’ —~DISABLE SINGLE MICRO-INSTRUCTION STEF MOTE. 
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MICRODEBUGGER HELP FILE (CONT) 


“OPEN =< FILENAME» ’ -OFEN SPECIFIED FILE ON FLOFFY DRIVE 0 


“OPEN DXi¢=F TILENAME = ’ -OPEN SFECIFIER FILE ON FLOFFY [RIVE 1 
NOTE; ‘OFEN’ IS USED TO SFECIFY A FILE CONTAINING THE MICRO-CODE 
CURRENTLY LOATIED IN THE WCS FORTION GF THE CONTROL STORE. 
CAITIRESSES 1000(16) & UF IN THE CONTROL STORE) 
THIS FILE WILL BE USED FOR ALL EXAMINES GF THE WCSs 
SINCE THE WCS IS NOT DIRECTLY REAMABLE., 


“RETURN ‘ -~RETURN TO THE CONSOLE FROGRAM. 


| [NO NOT USE THE RETURN COMMAND I 
! UNLESS THE CONSOLE FLOFFY IS IN CS1. ! 


' TO RETURN TO THE CONSOLE FROGRAM? REMOVE ! 
| THE WCS BERUG FLOFPF Ys INSERT THE CONSOLE ! 
! FLOFF Ys THEN TYFE ‘RETURN <CR>’. ! 


LSI-11 CONSOLE ODT COMMANDS 


Format 
RETURN 


LINE FEED 


or } 


r/ 
/ 


Sn or Rn 


r; Gor rG 


nL 


;P or P 


RUBOUT or 
DELete 


M 


Description 
Close opened location and accept next command. 


Close current location; open next sequential 
location. 


Open previous location. 
Take contents of opened location, index by 
opened location plus 2, and open that 


location. 


Take contents of opened location as an 
absolute address and open that location. 


Open location r. 
Open last location. 


Open general register n (8-7) or S (PS 
register). 


Go to location r, initialize the bus, and 
start program. 


Execute bootstrap loader using n as device CSR 
address. 


Proceed with program execution. 


Erase previous character. Response is a 
backslash \ (134) each time RUBOUT is entered. 


Maintenance. Display of an internal CPU 
register follows the M command. Only the last 
digit displayed is significant, indicating how 
the CPU entered the Halt (ODT) mode, as 
follows: 


Last 

Digit Halt Source 

G® or 4 HALT instruction or BHALT L bus 
signal asserted. 

lor 5 Bus error occurred while getting 


device interrupt vector. 
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LSI-11 CONSOLE ODT COMMANDS (CONT) 


CTRL-SHIFT-S 


Last 

Digit Halt Source 

2 or 6 BuS error occurred while doing 
memory refresh. 

3 Double bus error occurred (Stack was 
nonexistent value). 

4 Reserved instruction trap occurred 
(nonexistent micro-PC address 
occurred on internal CPU bus). 

7 A combination of 1, 2, and 4 
occurred. 

For manufacturing tests only. Escape this 


command function by typing NULL and @ (#88 and 


168). 
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CONSOLE SUBSYSTEM CONFIGURATION 


1D BUS CLOCK CONTROL 


MICROSEQUENCER V BUS 





CONSOLE/CPU 
INTERFACE 
CONTROL 
PANEL 
Q-BUS 
a DLV-11 
LSI-11 FLOPPY DLV-11 : 
(OPT) 


CONTROLLER 





EIA CONNECTION 


RXO1 TERMINAL FOR REMOTE 
TERMINAL 


TK-0192 
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001 


JUMPER 


W1 

W2 

W3 

w4 

W5 

W6 

W7 & W8 
w9 

Ww10 

W11 


*W8 


*W7 


W3 
w10 


w4 


IN/OUT RESULT 


_ RESIDENT MEMORY AT A BANK 0 
| RESIDENT MEMORY AT A BANK O 
_ LTC INTERRUPT ENABLED 
- MEMORY REFRESH ENABLED 
_ POWER UP AT 173000 
| POWER UP AT 173000 
PRECONFIGURED* 
me ENABLE REPLY FROM RESIDENT MEMORY 
| DISABLE REPLY FROM RESIDENT MEMORY DURING REFRESH 
ENABLE ON BOARD MEMORY SELECT 


wi 
W2 


W11 
W5 


W6 


Ww9 


M7264 ETCH REV. E ( AND LATER ) 


*FACTORY CONFIGURED DO NOT CHANGE (W7 & W8) 


TK-0700 


NOILVYENSIANOO Y3dWN JINGOW 4-LLG» 


MSV-11B MODULE JUMPER CONFIGURATION 


JUMPER IN/OUT RESULT 
Ww1 | MEMORY BANK 
SELECT 1 
W2 | (20000-37776) 
W3 _ 
Ww4 - ENABLES BRPLY 


DURING REFRESH 


W3 


W2 


wi 


w4 


TK-0702 
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cOL 


M9400-YE Backpanel 
BCO5L-10 
J] -------------- J8 
Red Stripe Red Stripe 
Left, Smooth Down, Ribbed 
BCO5L-10 
Side Up Side to Backpanel 
J2----~-------------- J7 


Configuration of RXV-11l (M7946) 
Should be preconfigured for: 


Address: 177170-177172 

Vector: 264 

Ribbon cable should be installed with 
red stripe toward center of module. 


SNOILDANNOO 3198V9 3A 00TEW 


DLV11 JUMPER CONFIGURATION 


JUMPER IN/OUT RESULT 
NP ve NO PARITY 
2SB I 1 STOP BIT 
NB2 > 8 DATA BITS 
NB1 Es 8 DATA BITS 
PEV X DON'T CARE PARITY EVEN/ODD 
FEH = NO HALT ON FRAMING ERROR 
EIA 9 NO EIA OPERATION 
FR3 F SELECTS 300 BAUD 
FR2 = SELECTS 300 BAUD 
FRI | SELECTS 300 BAUD 
CL4-CLO 20 MA ACTIVE XMIT. & RECEIVE 


VECTOR JUMPERS SET TO 60-64 
V7=1, V6=1, V5=—, V4=1, V3=1 


ADDRESS JUMPERS SET TO 177560-177566 
A12=—, A11=—, A10=—, A9=—, A8=-, 
A7=1, A6=-—-, A5=—, A4=—, A3=I 


Cli CL2 = CL3 CL4 FRO FRI 


“s 


TP1 


—"} FR2 
\__ Vf 
& 
a FRI 
TP2 Va 
4 
PEV 
V3 
NB1 
NaS. NB2 
2SB 
V7 
y ca 
FEH 
v6 oe Mm 
V5 
A3 All 
A4 


A5 A6 A7 A8 AQ A10 


TK-0701 
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DLV11-E JUMPER CONFIGURATION 


DLV IIE 
R3 R2 R1 RO 
a 


T3 T2 T1 TO 
a ae 


Ail2 All A10 AQ A8 A7 AB AS A4 AB 
| | - t§ + t| = =—- = J 


V8 V7 V6 V5 V4 V3 


- | § ~- -— | 


12 P —-E PB BGC C1 


S S1H -B B -FR -FD RS 
Se SN aie SE a 


TK-0726 


A3-12 
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Q-BUS SIGNAL DESCRIPTION 





1/O Transfer Control Signals 


Name Description 


BSYNC L Synchronize — The bus master (LSI-11 processor) asserts BSYNC L to in- 
dicate that it has placed an address on BDAL <15:00> L. The transfer is in 
progress until BSYNC L is negated. 


BDIN L Data Input - The LSI-11 asserts BDIN L for two types of operations: 


1. When it is asserted during BSYNC L time, BDIN L 
specifies an input transfer with respect to the proces- 
sor. It requires BRPLY L as a response. The proces- 
sor asserts BDIN L when it is ready to accept data 
from the slave device. 


2. When the processor asserts BDIN L without BSYNC 
L, it is requesting an interrupt vector from an inter- 
rupting device. 


BDOUT L Data Output - When the LSI-11 processor asserts BDOUT L, valid data is 
on the bus for an output transfer from the processor to an I/O slave device. 
The slave device deskews BDOUT L (pauses) before latching the data. The 
slave device responding to the BDOUT L signa! must assert BRPLY L to 
complete the transfer. 
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Q-.BUS SIGNAL DESCRIPTION (CONT) 





Name 


BWTBT L 


BRPLY L 


BIRQL 


BIAKO L 
and BIAKI L 


BDAL <15:00> L 


BBS7 L 


1/O Transfer Control Signals 


Description 


Write/Byte - The LSI-11 processor uses BWTBT L to control bus cycles in 
two ways: 


1. The processor asserts BWTBT L on the leading edge 
of BSYNC L to indicate that an output sequence 
(DATO or DATOB) is to follow. 


2. The processor asserts BWTBT L together with 
BDOUT L, on a DATOB cycle, for byte addressing. 


Reply - A slave device asserts BRPLY L in response to BDIN L and 
BDOUT L on data transfers and in response to BIAKO L during interrupt 
transfers. BRPLY indicates that the slave has asserted input data on the bus, 
accepted output data from the bus, or asserted an interrupt vector on the 
bus. 


Interrupt Control Signals 


Interrupt Request - A device asserts this signal when its interrupt enable and 
interrupt request flip-flops are set. BIRQ L informs the processor that a 
device has data to send to the processor (input) or that the device is ready to 
accept output data from the processor. If the processor’s PS word bit 7 is 0, 
the processor responds by acknowledging the request, asserting BDIN L and 
BIAKO L. 


Interrupt Acknowledge Output and Interrupt Acknowledge Input - The pro- 
cessor asserts this signal in response to an interrupt request (BIRQ L). The 
processor asserts BIAKO L which is routed via the Q bus to the BIAKI L pin 
of the first device on the bus. If this device is requesting an interrupt (assert- 
ing BIRQ L), it will block the passing of BIAKO L to the next device and 
then place the interrupt vector on the bus. At the same time the device will 
negate BIRQ L and assert BRPLY L. If the device is not asserting BIRQ L, it 
passes BIAKI L to the next device via its own BIAKO LL pin and the BIAKI 
L pin of the lower priority device. 


Address and Data Signals 


These 16 lines form the data/address path. Address information is first 
placed on the bus by the bus master (processor). The processor then either 
receives input data from or transmits output data to the addressed slave 
device or memory location over the same 16 bus lines. 


Bank 7 Select ~ The bus master asserts BBS7 L when an address in the upper 
4K bank (address in the 28K-32K range) is placed on the bus. BSYNC L is 
then asserted, and BBS7 L remains active for the duration of the addressing 
portion of the bus cycle. 
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Q-BUS SIGNAL DESCRIPTION (CONT) 


Name 


BPOK H 


BDCOK H 


BINIT L 


BHALT L 


BREF L 


Initialization, Power Fail Signals 


Description 


Power OK - The power supply asserts this signal when primary power is 
normal. If BPOK H is negated during processor operation, the processor 
initiates a power fail trap sequence. 


DC Power OK - The power supply asserts this signal when there is sufficient 
dc voltage available to sustain reliable system operation. 


Initialize - The processor asserts BINIT L to initialize or clear all devices 
connected to the Q bus. The signal is generated in response to a power up 
condition (the negated condition of BDCOK H). 


Halt and Refresh Signals 


Processor Halt - When BHALT L is asserted, the processor responds by 
halting normal program execution. External interrupts are ignored, but 
memory refresh interrupts are enabled if W4 on the processor module is 
removed. When the processor is in the halt state, it executes the ODT micro- 
code, invoking console device (terminal) operation. 


Memory Refresh - This signal can be asserted by a processor microcode- 
generated refresh interrupt sequence (when enabled) or by an external device. 
BREF L forces all dynamic MOS memory units to be activated for each 
BSYNC L/BDIN L bus transaction. 
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CONSOLE BOOT/TROUBLESHOOTING FLOW 


If the console program does not start and run properly when the 
VAX-11/788 system is powered up, and a problem in the console 
subsystem is suspected, proceed as follows. 


Action Response 


Turn de off. 
Turn ac off. 
Push HALT/ENABLE switch 
down (HALT). 


Turn ac on, 


Turn dec on, DC ON (LED on LSI-11 control panel) 
173808 
@ (printed on terminal) 
RUN (light flashes) 


If the responses are incorrect, go to the Console DC ON Flowchart. 


Examine location 17390906 1736080/000137 
(type 17300@/). 


Examine location 637776 837776/XXXXXX 
(type @37776/). 


If the response is not correct, go to the Examine 173898 
Flowchart. 


Push HALT/ENABLE switch 
up (ENABLE). 


Ensure that diskette ZZ-ESZAB 
is installed properly in the 
floppy disk drive. 


Type 148200G. BOOT 


This command executes the ROM resident quick check console 
subsystem diagnostics. On successful completion of these tests, 
the ROM code boots the console program from the floppy disk. If 
the boot fails, go to the 148288G Console Boot Failure Flowchart. 
The program listing for the ROM resident diagnostics (ESKAA.DOC) 
should be referenced when using this flowchart. 
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CONSOLE BOOT/TROUBLESHOOTING FLOW (CONT) 


CONSOLE DC ON FLOWCHART 


DC ON, RUN LIGHT FLASH, 
AND/OR 173000 PRINTOUT DID NOT OCCUR 


XXXXXX 
@ WAS PRINTED 
CPU JUMPER IS WRONG OR CPU IS BAD 


PRINTOUT GARBLED, CHECK BDALO 
ASSERTED AND GO TO TERMINAL FLOW 


ONE OF THE FOLLOWING 
SIGNALS IS ASSERTED 


NO, GO TO POWER FLOW 


YES. WHAT WA 
PRINTED? 


IS OC ON LED ON? 


NOTHING 
WAS PRINTED 


YES, DID THE BPOK H tS NOT ASSERTEO 


RUN LIGHT FLASH? 
GO TO TERMINAL FLOW 


NO, REMOVE M9400-YE. DOES 


NO. IS THE TERMINAL PRINT 173000 ON POWER UP? 


RUN LIGHT ON? 


YES. THE HALT SWITCH IS 
NOT ASSERTING BHALT L 


YES, WAS 
PROMPT PRINTED? 


NO, REMOVE M9400-YE. 
POWER UP. DID 
PRINTOUT OCCUR? 


YES. CPU IS BAD 


EXAMINE 173000 FLOWCHART 


LOCATION 173000 OR LOCATION 037776 
DID NOT RESPOND CORRECTLY 


INTERPRETATION 


173000/? 
@ 


THE CABLES ARE NOT CORRECTLY MOUNTED. 


I 
RESPONSE 
OR THE Cl8 IS NOT WORKING 






THERE IS A BAUD RATE PROBLEM BETWEEN THE 
TERMINAL AND THE OLV11 INTERFACE 





GARBLED RESPONSE 


WHAT WAS RESPONSE? 





THERE tS A PROBLEM IN THE DLV11. THE CABLE. 
NO RESPONSE 


THE TOP OF MEMORY BANK 1 DOES NOT RESPOND 
CHECK JUMPER CONFIGURATION AGAINST KC780 
PRINT SET 







037776/? 
@ 
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OR THE TERMINAL TRANSMITTING CIRCUIT (TERMINAL TO DLV11} 


BOMR L 
BREF L 
BSACK L 
BOOUTL 
BRPLY L 
BDIN L 
BSYNC L 
BDOMG OL 
BDAL TL 


NO, CHECK POWER SUPPLY TO 
BACKPLANE CABLE 

NO. CHECK 8DCOK H NOT 
ASSERTED 


NO. CPU IS BAD 
YES. CABLING IS INCORRECT 


YES. CiB IS BAD 


YES. CABLING OR CIB !S BAD 


NO. CHECK JUMPER 
CONFIGURATION AGAINST 
KC780 PRINT SET 


INO BDAL7 L. BDAL 15 t. 
BINIT L OR BDOMGO L 
1S ASSERTED 


TK 03768 
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OLL 


DEVICE DID NOT BOOT WHEN 140200 WAS TYPED 


WHAT WAS PRINTED? 


REPLACE FAILING 
MEMORY. (NOTE 


WORKING, CPU MAY BE BAD) 
VERIFY THAT REFRESH 
“141236 OR 141262 R2 CONTAINS FAILING ADDRESS 1S WORKING CORRECTLY AT 
@” @" R3 CONTAINS EXPECTED DATA FAILING LOCATION 
CHECK 
ASO A9e 10 141076 THE CPU TEST FAILED. NOTWORKING. CONFIGURATION 
@ & REPLACE THE CPU 


CLOSED, THE DAIVE IS BROKEN. RUN DZRXA AND DZRXB DIAGNOSTICS 
VERIFY THAT FLOPPY 
“FLOPPY NOT READY” DOOR IS CLOSED 


NOT CLOSED, CORRECT PROBLEM 


YES, THE FIRST DISKETTE IS EITHER BAD OR THE WRONG ONE 
TRY ANOTHER DOES IT 
“NO BOOT ON VOLUME” DISKETTE. BOOT? 


THE FLOPPY CAME READY, | NO, THE DRIVE 1S BROKEN, RUN DZRXA AND DZRXB DIAGNOSTICS 
BUT DID NOT READ 


“FLOPPY ERROR” A BLOCK 

NOTHING PRINTED BAD CPU 
HALT CPU. 

NOTHING PRINTED WHAT WAS PRINTED 
“XXXXXX BAD CPU SEE LISTINGS (ESKAA.DOC). 
@” OR BAD CiB. XXXXXX = CURRENT LOCATION + 2 

“000104 “000002 THE LTC SWITCH IS ON. 

@" @" OR BEVNT L 1S NOT CLAMPED LOW BY THE LTC SWITCH 

"140216 BHALT L IS STILL ASSERTED 

@" OR BDAL 9L OR BDAL10 IS ASSERTED 

“173000 A DOUBLE BUS ERROR HAS OCCURRED, SET R6 TO 

@” 1000, TYPE 173000G. AND THEN REENTER THIS TROUBLESHOOTING PROCEDURE 

“XXXXKK BAD CPU 


@ OR CIB SEE LISTINGS (ESKAA.DOC), XXXXXX = CURRENT LOCATION + 2 
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CONSOLE BOOT/TROUBLESHOOTING FLOW (CONT) 


CONSOLE POWER TROUBLESHOOTING FLOWCHART 


CONSOLE DC POWER FAILURE 


YES. ONE MODULE IS SHORTING DC, REPLACE 
MODULES UNTIL THE BAD ONE 1S LOCATED 


NO, CORRECT THE FAULT 










{S AC PRESENT 
AT POWER SUPPLY? 





NO, CORRECT THE FAULT 







YES, IS THE BOX WIRED 
CORRECTLY FOR AC? 






YES. REMOVE THE MODULES 
FROM THE BOX IS DC ON? 





YES, BAD POWER SUPPLY 












NO, ARE VOLTAGES 
CORRECT AT 
BACKPLANE? 









YES. BAD BACKPLANE 
YES, DISCONNECT THE POWER 


SUPPLY-TO- BACKPLANE 
CABLES iS DC PRESENT? 






ARE CABLES CONNECTED FROM POWER 
SUPPLY TO FRONT PANEL AND BACKPLANE? 


NO. BAD POWER SUPPLY 










NO, CORRECT THE FAULT 
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CONSOLE TERMINAL TROUBLESHOOTING FLOWCHART 


CONSOLE TERMINAL FAILURE 







NOT 
REMOVE DLV11 COMPATIBLE, CORRECT FAULT 
AND ENSURE THAT 
BAUD RATE IS 






COMPATIBLE WITH LA36 NO, REPAIR TERMINAL 





COMPATIBLE, 
WILL TERMINAL 
WORK IN LOCAL? 








YES. IS TERMINAL 20MA CURRENT LOOP? 






NO, BAD TERMINAL 
OR CABLE 
NO (EIA). YES, WHILE PRESSING A KEY ON THE TERMINAL. 


WHILE CYCLING DC ON 1S THERE ACTIVITY ON THE CABLE PIN M? 
1S THERE ACTIVITY ON 


THE DLV11 BERG PIN F? 








YES, BAD TERMINAL. 
FORMAT BUAD RATE 






NO, BAD DLV11 










YES, WHILE CYCLING DC ON NO. BAO DLV11 OR CABLE LOOP 
IS THERE ACTIVITY ON 


THE WHITE WIRE? 


NO, REPAIR TERMINAL 
OR CABLE LOOP 






YES, WHILE PRESSING A KEY ON 
THE TERMINAL, IS THERE 
ACTIVITY ON THE GREEN WIRE? 










YES. BAD BAUD RATE. 
FORMAT TERMINAL 





TK-O377 
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CONSOLE BOOT/TROUBLESHOOTING FLOW (CONT) 


If using the flowcharts fails to help locate a problem, run the 
RXDP package diagnostics (diskette AS-F824C-MC). 


Program Name 


VDVA 
VDVC 
VKAA 
VKAB 
VKAE 
VKAF 
ZKMA 
ZLAC 
ZRXA 
ZRXB 


Function 


DLV-lLIE Test 

DLV-1lI1F Test 

LSI-11 CPU Test 

LSI-l1 EIS Instruction Test 
DLV-1l Test 

DRV11 Test 

Memory Test 

LA36 Test 

RXll Disk Exerciser 

RX1l Interface Tests 


The following figure shows the flow of events in the LSI-11 boot 


sequence. 
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CONSOLE BOOT/TROUBLESHOOTING FLOW (CONT) 


LSI-11 BOOT AT 173000 FLOWCHART, PART 1 
ADDRESS + 
TART 
CHECK FIRST 
4k TERMINALS 
ADDRESSES 
DUAL (1234)* ES. 


ADDRESS GOOD DATA R3 
TEST BAD DATA (R2) DOUBLE TEST 1 


ADDRESSES 








ASSIGN 










BUS ERROR 





TEST . 
WALKING (1260)* 320) 


011.110 GOOD DATA R3 
TEST BAD DATA (R2) CHECK BYTE TEST 2 


SINGLE OP 


INST DEST 
DO REST MODE 0 (372) 
OF MEMORY 


CHECK SOURCE TEST 3 
MODE DOUBLE 
OP WORD 








INST DEST MODE 0 | '436) 
* ADDRESSES OFFSET 

FROM 140,000 JMP INST TEST 4 
DEST MODE 
1.3.6 (462) 
TSTB & TST TEST 5 
DEST MODE 
1.2.4.6 (552) 
CHECK BYTE TEST 6 
DOUBLE OP 
INST DEST 
MODE 0 (600) 





TK-0380 
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vit 


















BOOT LS! 
BUT NOT 
VAX-11/780 


(REBOOT) TEST 7 









WORD INST 
DEST MODE # 0 
USE MEMORY 

500 & 502 








(1330) ee 






SET PWR-UP/ 
CRASH FLAG 















“B-1O0 
ERROR” 
DISPLAY 


BYTE DEST 
MODE # 0 
LOC 500 


(1046) 


READ 
DIRECTORY 


FIND 
DIRECTORY 


YES 
LOAD 
CONSOLE 








CHECK JSR 
DEST MODE 
7 


1074=JSR 
1116 = RTS 









“B-NO 
CONSOLE” 
DISPLAY 





BLOCK FROM 
FLOPPY 











PRINT 
MESSAGE 


| 


FOR CONSOLE 
KEY 


YES 


READ 4 
SOME MORE 










INIT 
VAX-11/780 
LOAD 
VAX-11/780 









CONSOLE 
PROGRAM 
















TK O2381 


Z LYVd “LYVHOMOT1S4 OOOEZLL LY LOO8 LL-IST 


(LNOD) MO14 ONILOOHS3I1ENOYL/LOOG JTOSNOD 


CHAPTER 5 
INTERNAL REGISTERS 





PROCESSOR REGISTER ADDRESSES 





KSP 

ESP 

SSP 

USP 

ISP 
reserved 
reserved 
reserved 
POBR 
POLR 
P1BR 
PILR 

SBR 

SLR 
reserved 
reserved 
PCBB 
SCBB 

IPL 

ASTR 
SIRR 
SISR 
reserved 
reserved 
Iccs 
NICR 

ICR 

TODR 
reserved 
reserved 
reserved 
reserved 
RXCS 
RXDB 
TXCS 
TXDB 
reserved 
reserved 
reserved 
reserved 
ACCS 
ACCR 
reserved 
reserved 
WCSA 
WwCSD 
reserved 
reserved 
SBIFS 
SBIS 
SBISC 
SBIMT 
SBIER 
SBITA 
SBIQC 
reserved 
MME 

TBIA 
TBIS 
reserved 
MBRK 

PMR 

SID 
reserved 


Kernel stack pointer 
Executive stack pointer 
Supervisor stack pointer 
User stack pointer 
Interrupt stack pointer 


PO base register 

PO length register 

Pl base register 

Pl length register 
System base register 
System length register 


Process control block base 

System control block base 

Interrupt priority level 

AST level register 

Software interrupt request register 
Software interrupt summary register 


Interval clock control/status 
Next interval count register 
Interval count register 

Time of day register 


Console receive control/status 
Console receive data buffer 
Console transmit control/status 
Console transmit data buffer 


Accelerator control/status 
Accelerator reserved 


Writable control store address 
Writable control store data 


SBI fault/status 
SBI silo 

SBI silo comparator 
SBI maintenance 

SBI error register 
SBI timeout address 
SBI quadword clear 


Memory management enable 
Translation buffer invalidate all 
Translation buffer invalidate single 


Microprogram breakpoint 


Performance monitor register 
System identification 
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wo 


WO 
RO 


RO 


WO 


RO 


RO 


wo 
wo 


RO 


PROCESSOR REGISTER BIT CONFIGURATIONS 


REG = 
DEC. HEX NAME 1D4 


0 OO KSP 28 KERNEL STACK POINTER 

01 ESP 29 EXECUTIVE STACK POINTER 
02 ssP 2A SUPERVISOR STACK POINTER 
03 USP 2B USER STACK POINTER 

04 isp 2c INTERRUPT STACK POINTER 


-& WH - 


31 


Ss} 


VIRTUAL ADDRESS OF TOP OF STACK 


8 o8 POBR 24 PO BASE REGISTER 
RESERVED OPERAND FAULT IF VLA < 2**31 
10 OA P1BR 25 Pl BASE REGISTER 
RESERVED OPERAND FAULT IF VLA < 2**31 - 2**21 


31 02 01 00 


VIRTUAL LONGWORD ADDRESS MBZ2 


9 09 POLR 3c PO LENGTHREGISTER 
LENGTH OF POPT IN LONGWORDS 


11 OB PILR 30 PI LENGTH REGISTER 
2**21 - LENGTH OF P1PT IN LONGWORDS 


13 OD SLR 3€ SYSTEM LENGTH REGISTER 


LENGTH OF SPT IN LONGWORDS 
RESERVED OPERAND FAULT IF MBZ #0 


31 22 21 


S 


MBZ LENGTH IN LONGWORDS 


TK-0709 
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 


REG. # 
DEC. HEX NAME ID 


10 PCBB 3A PROCESS CONTROL BLOCK BASE 


16 


17 


18 


19 


12 


11 


12 


SCBB 3B 


{1PLR OF 


4+ 


RESERVED OPERAND FAULT IF MBZ # 0. 
31 30 29 02 01 00 


MBZ PHYSICAL LONGWORD ADDRESS OF PCB MBZ 


SYSTEM CONTROL BLOCK BASE 
RESERVED OPERAND FAULT IF MBZ # 0. 
31 30 29 0201.00 


MBZ PHYSICAL PAGE ADDRESS OF SCB MBZ 


INTERRUPT PRIORITY LEVEL REGISTER 
1 05 04 00 


PSL<20: 16> 


WwW 


13. ASTR OC AST LEVEL REGISTER 


Oc 


SBR 26 


RESERVED OPERAND FAULT IF NOT VALID 1.E., MBZ #0. 
31 03 02 00 


MBZ ASTLV 


SYSTEM BASE REGISTER 


RESERVED OPERAND FAULT !F MBZ # 0. 
31 3029 02 01 00 


MBZ PHYSICAL LONGWORD ADDRESS 


4 
x 
io] 
bd 
= 
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 


REG. # 

DEC. HEX 
24 «18 
25 «#19 
26 «#1A 
27 = 1B 
20 «14 
21 = =15 


NAME ID# 
IcCCS OA 


NICR 09 


iCR OB 


TODR 01 


SIRR 


SISR OE 


INTERVAL CLOCK CONTROL /STATUS 
31 30 161514 08 0706050403 0100 





BITS 4, 5 ARE 11/780 SPECIFIC 


NEXT INTERVAL COUNT REGISTER 


31 00 
NEXT INTERVAL (1 MICROSECOND INCREMENTS, TWO’S COMPLEMENT) 
WRITE ONLY 


INTERVAL COUNT REGISTER 
RESERVED OPERAND FAULT IF WRITE 
31 


8 


INTERVAL COUNT (1 MICROSECOND INCREMENTS) 


READ ONLY 


TIME OF DAY REGISTER 
31 


8 


TIME OF DAY (10 MILLISECOND INCREMENTS) 


SOFTWARE INTERRUPT REQUEST REGISTER 
RESERVED OPERAND FAULT IF READ 
31 04 03 


MBZ SIRL 


8 


WRITE ONLY 


SOFTWARE INTERRUPT SUMMARY REGISTER 
31 1615 0100 


MBZ SOFTWARE INTERRUPT REQUEST a 
FEDCBAYI 8765 432 1 


MB 


N 


4 
nx 
6 
~ 
— 
° 
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 


REG.# 


DEC HEX 


32 


33 


35 


20 


21 


22 


23 


NAME 


RXCS 


RXDB 


TXCS 


TXDB 


ID# 


04 CONSOLE RECEIVE CONTROL /STATUS 


Ww 


1 


MBZ 


08 


D 


05 CONSOLE RECEIVE DATA BUFFER 
RESERVED OPERAND FAULT IF WRITTEN 


WwW 


1 24 
BYTE 3 


23 


16 15 08 


BYTE 2 BYTE 1 


READ ONLY 


06 CONSOLE TRANSMIT CONTROL /STATUS 


wW 


1 


M8Z 


07 CONSOLE TRANSMIT DATA BUFFER 
RESERVED OPERAND FAULT IF READ 


31 24 
BYTE 3 


a 
x 
6 
i 
° 
~“ 


23 


070605 00 
fie MBZ 

ONE 

07 00 


BYTE O 


08 070605 00 
MBZ 
READY 
1615 08 07 00 


BYTE2 BYTE 1 
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WRITE ONLY 


BYTE 0 


PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 


REG. # 
DEC HEX 
40 28 
41 29 
44 2C 
45 2D 


NAME 
ACCS 


ACCR 


WCSA 


wCcsD 


ID# 


17, ACCELLERATOR CONTROL/STATUS 
3130 282726 16 1514 


re | 


ERR RES OPR ACC ENA 


16 ACCELLERATOR, AINTENANCE 


[TL _[ mace [| 


WRT MICRO BREAK (WRITE) 
TRP BRK CURRENT ADDRESS (READ) 
ADD 






MIC MAT 


22 es CONTROL STORE ADDRESS 
16 15 141312 


ee 





MOD 3 
CTR 
23 WRITEABLE CONTROL STORE DATA 
WRITE: WCS DATA 
READ: WCS PRESENT 
31 00 
31 00 


WCS PRESENT 
0706 0504 03020100 


TK-0708 


122 


PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 


REG.# 
DEC HEX NAME ID# 


48 30 SBIFS 1B SBI FAULT/STATUS 
31302928 27 26 25 201918171615 


00 






PTY FLT FLT 
ane we { FLT LT SILO LOCK } wc 
UNX — XMT FLT FLT SIG } R/o 
RD FLT INT 
fe ey EN 
R/O 


49 31 sBIS 18 SBISILO 


31 30 29 2524 2221 18171615 
SBI 
1 





AFT INT SBI <M3:MO0> SB! 
ELE LOC OR CNF < 1:0> 
< B31:B28 > 


50. 32 sBISC 1c SBI SILO COMPARATOR 


31 30 29 2827 26 2322 2019 1615 
COMP | COUNT 
TAG {| FIELD 

COMP CMD 


COND OR MASK 


LOCK 
LCK CODES 
UN 









CMP 
SILO 
LOCK CND 


*CLEARED ON ANY WRITE TO SBISC 


51 33 SBIMT 1D SBI MAINTENANCE 
31 30 29 28 27 23222120 1716 1514131211 10090807 


ile we relhE ITT oe 


F TME OUT 
GO MAT 
G1 MAT 









R/O 





ar i MISS REP 
SBI UNEX SBI 
PO RD inv F/O Go Go REV SBI P1 
eae y —— DSBL SBI CYC 
R/O 
R/O 


TK-0705 
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 


REG.# 
DEC HEX NAME ID# 


52 34 SBIER 19 ne ERROR REGISTER 
16 15 1413 12 1110 0908 07 06 050403020100 


RDS CRD INT EN 
CRD 

wc RDS 

CP TIME OUT 

R/O {cp TIME OUT STATUS 
MBz 

R/O< CP SBI ERR CNF 
iB RDS 

WCF ig TIME OUT 

1B TIME OUT STATUS 
IB SBI ERR CNF 

MLT ERR 

NOT BSY 

MBZ 


R/O 


53 35 SBITA 1A SBI TIMEOUT ADDRESS 
RESERVED OPERAND FAULT fF WRITE 





313029 28 27 
| | jo PHYSICAL ADDRESS < 29:2> 
MODE READ ONLY 
PROT 
CHK 


54 36 SBIOC SBI QUAD CLEAR 


RESERVED OPERAND FAULT IF READ 
RESERVED OPREAND FAULT IF MBZ #0 


3130 29 0302 00 
PHYSICAL QUADWORD ADDRESS MBZ 
WRITE ONLY 
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 


REG.# 

DEC HEX NAME 
56 38 MME 
57 39 TBIA 
58 3A TBIS 
60 3C° MBRK 
61 3D PMR 

62 3E SID 


D# 


21 


03 


MEMORY MANAGEMENT ENABLE 
WRITE 1 ALSO CAUSES MICROCODE TO INVALIDATE TB. 
31 01 


& 


MME 
TRANSLATION BUFFER INVALIDATE ALL 
RESERVED OPERAND FAULT IF READ 
31 00 
MBZ 

WRITE ONLY 
TRANSLATION BUFFER INVALIDATE SINGLE 
RESERVED OPERAND FAULT IF READ 
31 00 


VIRTUAL ADDRESS 


WRITE ONLY 


MICROPROGRAM BREAKPOINT 
31 1312 


MICRO PROGRAM ADDRESS 


& 


PERFORMANCE MONITOR REGISTER 
RESERVED OPERAND FAULT IF >1 
31 01 


00 
MBZ a 


SYSTEM IDENTIFICATION 
RESERVED OPERAND FAULT IF WRITE 


31 24 23 1514 1211 00 
SYSTEM TYPE ECO LEVEL ayes SYSTEM SERIAL NUMBER 


READ ONLY 


4 
zx 
8 
g 
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9CL 







REG.ID NO. 


REG.NAME 
















IBUF Data Byte 3 
31 30 29 28 27 26 

Data Byte 1 
15 14 13 12 11 10 

DAY.TIME 01 1B TODR Time Byte 3 
31 30 29 28 27 26 

Time Byte 1 
15 14 13 12 11 10 





3E SID Type 
31 30 29 28 27 26 
ECO 
Level Plant 
15 14 13 12 11 10 
20 RXCS 
21 RXDB Data Byte 3 
31 30 29 28 27 26 
Data Byte 1 
15 14 13 12 11 10 


31/15 27/11 | 26/10 24/08 | 23/07 } 22/06 | 21/05 19/03 | 18/02 


Data Byte 2 
25 24 23 22 21 20 19 18 17 16 


Data Byte 0 
9 8 7 6 5 4 


3 2 1 0 





25 24 
9 8 
ECO Level 
25 24 23 22 21 20 19 18 17 


Serial Number 


16 
0 
Intrpt 
Enable 





Data Byte 2 

25 24 23 22 21 20 | 19 | 18 | 17 16 
Data Byte 0 

9 8 7 6 5 4 3 2 1 0 


dVW SNS! 


Lcl 


[REG NAME | REG. 1D NO.| INT. REG. NO. | 31/1 26/10 | 25/08 22/06 | 21/05 re/oz | 17/01 
re ams [ofolofelel>ololefo[e]ol>]e] ole] e 
Intrpt 
Ready | Enable 


23 TXDB Data Byte 3 Data Byte 2 
21 20 19 


Data Byte 1 
12 11 


D(read) QO(write) 

31 30 25 24 23 2 
D(read) Q(write} 

15 14 9 8 7 


NXT. PER 19 NICR Next Interval 
31 30 25 24 23 

Next Interval 
15 14 9 8 7 


Intrpt | Intrpt | Single 
Error Req Enable | Clock | Xfer 


INTERVAL 1A ICR Count (microseconds) 


Count (microseconds} 
8 7 





(LNOD) dV SNE-dI 


8cl 


| ec. NaME | REG. 10 NO. INT. REG, NO. | 31/15 30/14 | 29/13 | 28/12 | 27/11] 26/10 25/09 | 24/08 | 23/07 | 22/06 | 21/05 | 20/04 18/02 16/00 
13 ASTR Nested 
CES oc 30 PME Error 
Control Store Parity Error EALU| EALU ALU | ALU | ALU Arithmetic Perf 
Summary 2 1 0 N Z N Zz C31 Trap Code Mon En AST Level 
VECTOR oD Prior 
Valid Priority Number of Ones 
Vector 
08 07 06 05 04 03 02 01 00 


15 SISR Interrupt Priority Level 
Active 


Software Interrupt Register 





6 
Compat] Trace FPO } Intrpt Current Previous 
Mode | Pend Stack Mode Mode 
Decmal] Float | Intger 
Ovrflo | Undflo} Ovrfio T Vv | Cc 
TBUF 10 Page Frame Number 
Valid Protection Code Modify 20 19 18 7 16 


Page Frame Number 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 







PSL 12 IPL 





(LNOD) dVW SNg-d! 


621 








P RRSeNANE | REGsUD(I6a Wet. REG: NO. 31/15 | 30/14) 29/13 | 28/12 | 27/11 | 26/10 |25/09 24/08 | 23/07) 22/06 \21/05 | 20/04 }19/03 18/02 17/01 } 16/00 
TBERO Replace} Force Replace | Force | TB Misc 
Both G1 GO G1 GO 
Last Reference TBH Force TB 
1 Parity Error 


FS ADS | MCT 3 | MCT 2}|MCT 1] MCT O/tBWCHK] AR G 
TB Parity Error Bits 


TBER1 
1D2 1D1 1D0 QD2 | QD1 





it 
GO 





TB Parity Error Bits CP TB Last Bad IPA 
PE TP Wrp IPA Miss PE Prot E] Auto L 


fe] ple) TA2 | 1A1 1A0 | OA2 OA1 | 0A0 

ACC.MN Write Trap Address 
Trp Ad 
Write | Micro Micro-break (write) 
uBreak | Match Current Address (read) 


ACC.CS 17 28 ACCS Resrvd 
Error Oprand 
Accel Accelerator Type 
Enable 1 


0 0 
SILO 31 SBIS After SBI SBI ID SBI TAG SBI SBI 
Fault | Inttk 4 3 2 1 0 2 1 QO |M3/B31]M2/B30|M1/B29 | MO/B28 | CNF 1|CNF O 
























SBI TR 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


CP ICP TO |CP TO CP Err 1B IB jIBTO }IBTO j;IBErr |} Mult Not 
CRO TO | ST1 STO CNF|RDS | TO ST1 STO CNF Error Busy 










(LNOOD) dVIN SNd-di 


OE 1 


REG. NAME 


TIME.ADR 












INT. REG. NO. {31/15 sorta | 29/13 28/12) 27/11 |26/10} 25/09} 24/08] 23/07 22106] 21/05 | 20/04 | 19/03} 18/02 16/00 
35 SBITA a Prot Physical Address 
Check 29 27 26 25 24 23 22 21 20 19 18 


Physical Address 
7 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 


30 SBIFS Parity “ee Mult |Xmit Fault | Fauit | Fault | Fault 
Fault Xmit [Fault | EFP Spare Latch | Int En| Signal | Lock 


Silo Lock Cond Lock Compare Compare 
Int En Uncond Command or Mask 









32 SBISC Silo 


Lock 


Rev Wr Seq | Unexp | Muit ri ace a td + Force Enable Reverse Cache Parity Force 
PO Fault RD Xmit SBI invalid Miss GO 
Force Force Force Disab! G1 GO nee 
Miss G1] Rep GO| Rep G1 SBI Match| Match 


Any Data Parity OK Address Parity OK 
Error nae G1 BO | G1B1{G1 B2/G1 B3| GO BO} GO B1/ G0 B2| GO B3} GO BO} GO 81| GO B2] G1 BO} G1 B1} G1 B2 













33 SBIMT 


(LNOO) dVIN SNg-dl 


LeL 





| REG, NAME | REG, 1D NO. INT. REG. NO.| 31/15 | 30/14 | 29/13| 28/12 | 27/11 25/09 } 24/08 | 23/07 | 22/06 | 21/05 | 20/04 | 19/03 | 18/02] 17/01 | 16/00 
an Poloftofofofofo}eojo} ojo} oj}o}ofo |e | 
Contro! Store Address 
12 11 10 9 8 7 6 5 4 3 2 1 0 


22 




















Contro! Store Address 








WCS ADDR. 


WCS DATA 2D WCSD 





Invert Mod 3 
Parity Counter 


Data Data Data | Data Data Data Data Data | Data Data Data Data Data | Data Data 
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16 
Data Data Data Data Data Data | Data Data Data Data Data Data 
15 14 11 10 9 8 7 6 4 3 2 0 















(LNOO) dVW SNa-d! 


ID-BUS MAP (CONT) 


Scratch Pad Locations 


Name Addr IR No. Symb Name Addr IR No. Symb 













32 
T3 33 
T4 34 
35 
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ID-BUS REGISTER BIT CONFIGURATIONS 


ID#: 98 
Bit Fields 


€31:68> 


ID#: Al 
Bit Fields 


<31:@0> 


ID#: 63 
Bit Fields 


<31:24> 


<23:15> 
<14:12> 


<11:86> 


ID#: A4 
Bit Fields 


<87> 


<86> 


NAME: IBUF 
Description 


Data in Instruction Buffer 
Bytes <3:9> 


Read Only 

Located on M8223 (IDPL) 
NAME: TIME OF DAY 

Description 


32 bit counter 
1@@ Hertz rate 


Read/write 
Located on M8224 (IRCN) 
NAME: SYSTEM ID 
Description 
System Type 
G1=VAX-11/786 
ECO Level 
Manufacturing Plant 
System Serial Number 
Read Only 
Selected by jumpers on backpanel 
Read from M8236 CIBC,D,E 
NAME: RXCS 
Description 
Done 


Set by console software signifying 
data available in RXDB 


Read Only 

Interrupt Enable 
Allows interrupt when Done set 
Read/write 


Located on M8236 (CIBE) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


ID#: 65 
Bit Fields 


<31:@> 


ID#: @6 
Bit Fields 


<87> 


<B6> 


ID#: @7 
Bit Fields 


<31:0> 


ID#: 68 
Bit Fields 


<31:00> 


NAME: RXDB 
Description 
Data from Console Subsystem 
Read Only 
Located on M8236 (CIBC,D,E) 
NAME: TXCS 
Description 
Ready 


Set by console to indicate ready to 
receive data 


Read Only 
Interrupt Enable 

Allows interrupt when Ready set 

Read/write 

Located on M8236 (CIBE) 
NAME: TXDB 

Description 
Data to console subsystem 

Write Only 

Located on M8236 (CIBC,D,E) 
NAME: DQ 

Description 


Read: D Register 
Write: Q Register 


Read/write 

Located on: 

<7:80> M8228 (DCPC) 
<15:88> M8227 (DDPC) 
<31:16> M8226 (DEPL,M) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


ID#: @9 
Bit Fields 


<31:80> 


NAME: NEXT INTERVAL COUNTER 
Description 


Data loaded into interval counter 
on overflow or XFER bit in CLK CONTL REG 


Write Only 
<31:16> M8238 (CEHP) 
<15:88> M8231 (ICLS) 





ID#: OA 


Bit Fields 


<15> 


<@7> 


<86> 


<85> 


<@4> 


<OA> 


NAME: INTERVAL CLOCK STATUS 
Description 
Error 


Over run second overflow before first 
serviced. 


Read/write 1 to clear 
Interrupt Request 
Set when counter overflows 
Read/Write 1 to clear 
Interrupt Enable 
Enables interrupt on overflow 
Read/write 
Single CLK 
Advance counter on step 
Write Only 
XFER 
Forces next interval to counter 
Write Only 
RUN 


Allows counter to increment at 1 microsecond 
rate 


Read/Write 


Located on M8231 (ICLS) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


ID#: @B NAME: INTERVAL COUNTER 
Bit Fields Description 
<31:868> 32 Bit Up Counter 


At 1 microsecond rate 


Read Only 
<31:16> M8238 (CEHP) 
<15:08> M8231 (ICLS) 





ID#: OC NAME: CPU ERROR STATUS (CES) 
Bit Fields Description 
<16> Nested Error 


Used by Memory Management Microcode 


Read Only 
Located on M8238 (CEHP) 


<15> Control Store Parity Error Summary 
"OR" of Control Store Parity Error Bits 


Read Only 
Located on M8231 (ICLS) 


<14:12> Control Store Parity Error Bits 
<14>=Group 2 


<13>=Group 1 
<12>=Group @ 


Read Only 
Located on M8231 (ICLS) 
<11> E ALU N 
<1@> E ALU Z 
<89> ALU N 
<88> ALU Z 
<@7> ALU C31 
Read/write 


Located on M8231 (ICLS) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<#6:94> Arithmetic Trap Code 
7=Decimal Divide by @ 
6=Decimal Overflow 
5=Float Underflow 
4=Float Divide by @ 
3=Float Overflow 
2=Integer divide by 9 
l=Integer Overflow 
8=No Trap Pending 


Read/write 
Located on M8231 (ICLS) 


<#3> Performance Monitor Enable 
Loaded or read by microcode 


Read/write 
Located on M8231 (ICLS) 


<@2:01> AST Level 


Used to deliver AST SIR during RET 


Read/write 
Located on M8231 (ICLS) 





ID#: @D NAME: VECTOR 
Bit Fields Description 
<25> Prior Valid 


Indicates at least one bit was set in last 
priority field 


Read Only 
Located on M8238 (CEHP) 


€24:21> Priority 


Priority encoded value of bits <31:16> of 
bit mask last written into vector register 


Read Only 
Located on M8238 (CEHP) 


<20:16> Number Of Ones 


Number of ones last written 
into vector register 


Read Only 
Located on M823@ (CEHP) 


137 


ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<868: 68> 


ID#: OE 


Bit Fields 


<28:16> 


€<15:@81> 


ID#: OF 
Bit Fields 


<31> 


<38> 


<27> 


Vector 


Hardware generated vector 


Read Only 
Located on M8231 (CEHJ) 


NAME: SOFTWARE INTERRUPT REGISTER 
Description 
Interrupt Priority Level Pending 


Level of highest interrupt active 
at last interrupt strobe time 


Read Only 
Located on M8238 (ICLS) 


Software Interrupt Register 
Pending software interrupt flags 
Read/Write 
Located on M8231 (ICLS) 
NAME: PROCESSOR STATUS LONGWORD 
Description 
Compatibility Mode 
CPU executing PDP-11l mode instructions 


Read/Write 
Located on M823@ (CEHP) 


Trace Pending 


At end of an instruction and if trace pending 
equal a trace trap is initiated 


Read/write 
Located on M823@ (CEHP) 


First Part Done 


Microcode sets this bit at defined points 
within certain instructions, stating that 
instruction may be restarted from that point 
if an interrupt of instruction occurs. 


Read/Write 
Located on M8238 (CEHP) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<26> 


€25:24> 


<23:22> 


€28:16> 


<@7> 
<86> 


<85> 


<@4> 


<@3> 


<82> 


<B81> 


Interrupt Stack 
Indicates CP operating on interrupt stack 


Read/Write 
Located on M823@ (CEHP) 


Current Mode 
Current operating mode of software 
3=USER 
2=SUPERVISOR 
1=EXECUTIVE 
@=KERNEL 


Read/write 
Located on M8238 (CEHP) 


Previous Mode 
Previous operating mode (before change 
mode instruction) 
3=User 
2=Supervisor 
1=Executive 
®@=Kernel 


Read/write 
Located on M8239 (CEHP) 


Interrupt Priority Level 
Current interrupt priority level of CPU 


Read/write 
Located on M8238 


Enable decimal overflow exceptions 
Enable floating underflow exceptions 
Enable integer overflow exceptions 


Read/Write 
Located on M8231 (ICLS) 


T bit 

Results in setting Trace Pending 
N bit 
Z bit 


V bit 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<88> C bit 


Read/Write 
Located on M8231 (ICLS) 








ID#: 16 NAME: TRANSLATION BUFFER DATA REGISTER 
Bit Fields Description 
<31> Valid 


Allows TB hits with VA<13:9> 


used as index and address<3@: 


equals VA MUX<3@:14> 


Write Only 
Located on M8228 (CAMV) 


<38:27> Protection Code 
Define Protection of Address 


Kernel Exec Super 
* 


O08 * * 

8801 Unpredictable 

8918 R/W * * 
@811 RO * * 
8190 R/W R/W R/W 
9181 R/W R/W * 
8118 R/W RO * 
@111 R@ RO = 
1668 R/W R/W R/W 
18601 R/W R/W RO 
1818 R/W RB R@ 
1411 R@ RG RB 
1188 R/W R/W R/W 
1161 R/W R/W RO 
1118 R/W RB RO 
1111 RO R@ R@ 
* No access 

R/W Read/Write 

RB Read 

Write Only 


Located on M8228 (CAMV) 
<26> Modify 
Notes a modified page 


Write Only 
Located on M8228 (CAMV) 
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and 31 
14> 


User 


“N 
= 


+ + eee ET Oe OF 


ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<28:9> 








ID#: 12 


Bit Fields 


<€28:18> 


<17:16> 


<15:88> 


<87: 86> 


Page 


NAME: 


Frame Number 


When translation occurs these bits become 
page numbers, i.e., PA<29:89> 


Write Only 
Located on M8222 (TBME) 






T BUFF REG @ 


Description 


Force Replace 


Directs TB writes to defined groups 
26=Write Both 

19=Force Replace Group 1 

18=Force Replace Group @ 


Read/Write 
Located on M8222 (TBME) 


Force Miss 


Last 


<15> 


Force TB miss on defined group 
17=Group 1 
16=Group @ 


Read/write 
Located on M8222 (TBME) 


Reference 


Data on last non-nop memory reference 
Status of uFS bit 


<14> Status of uADS bit 

<13:18> Status of uMCT field 

<89> 1 means IB WCHK existed on an IB reference 
<®@8> 1 means reference delayed one cycle by IB 


auto reload 


Read Only 
Located on M8222 (TBME) 


TB Hit 


Indicate which group was a TB hit 
7=Group 1 
6=Group @ 


Read Only 
Located on M8222 (TBME) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<84:81> Force TB Parity Error 


Allows bad parity to be generated 


@ No errors 

l No errors 

2 Group @ Data Byte 8 

3 . Y,) . ne | 

4 " 0 re 

5 " ] ” " @ 

6 w" l a " af 

7 sd 1 . x +2 

8 " 6 Address Byte @ 
9 is 4] * wm «AF 
A ss 0 i a 2 
B " 1 * ¥ 9 
Cc nw 1 " " 1 
D “ ] m a 2 
E No errors 

F No errors 

Read/write 


Located on M8222 (TBME) 
<90> MME 


Enable Memory Management 


Read/Write 
Located on M8222 (TBME) 





ID#: 13 NAME: TBUFF REG 1 

Bit Fields Description 

<20:09> TB Parity Error Status 
29=1 Group 1 Data Byte 2 
19=] " 1 " " ] 
18=1 . 1 ’ " 6 
17=1 " g . we ae 
16=1 7 6 “ vy od 
15=1 . g x " 9 
14=1 r 1 Address Byte 2 
13=] wn l " " 1 
12=1 i 1 . " 6 
11=] wn g n n 2 
19=1 x g " vem | 
9=1 " 4] " " g 


Read/Any Write Clears 
Located on M8222 (TBME) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<88> CP TB Parity Error 
Indicate TB microtrap has been requested 


Read/Any Write Clears 
Located on M8222 (TBME) 


<86> Last TB Write Pulse 


Indicates which TB group was last written 
@=Group 6 

l=Group 1 

Both - Unpredictable 


Read Only 
Located on M8222 (TBME) 


<04> Bad IPA 
Contents of IPA are not meaningful 


Read Only 
Located on M8222 (TBME) 


<83:00> IPA Info 


Status of last load from IPA 

3=1 TB miss on load 

2=1 TB parity error 

l=] Protection violation or miss 

@=1 Automatic hardware initiated load 


Read Only 
Located on M8222 (TBME) 





ID#: 16 NAME: ACCELERATOR MAINTENANCE 
Bit Fields Description 
<31> Write Trap Address 


When set clocks trap address register 


Write Only 
Located on M8286 (FMHR) 


<23:16> Trap Address 


Use to form ROM address on 
ACC trap 


Read/Write 
Located on M8286 (FMHR) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<15> Write Micro Match 


Setting clocks micro match register from 
bits <8:9> of this register 


Write Only 
Located on M8287 (FMLP) 


€<€14> Micro Match 
Indicates a micro match has occured 


Read Only 
Located on M8287 (FMLP) 


<88:80> Micro Break/Current Address 


Writes micro break register 
Reads current micro program counter 


Read/write 
Located on M8287 (FMLP) 





ID#: 17 NAME: ACCELERATOR CONTROL STATUS 
Bit Fields Description 
<31> Error 


Read/Any write to this register will clear 
Located on M8286 (FMHR) 


<27> Reserved Operand 
Minus zero error 


Read Only 
Located on M8286 (FMHR) 


<15> Accelerator Enable 
l=Enable Accelerator 
G8=Disable Accelerator 


Read/Write 
Located on M8287 (FMLP) 


<83:86> Accelerator type 
@1=FPA 


Read Only 
Located on M8287 (FMLP) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


ID#: 18 NAME: SILO 
Bit Fields Description 
16 location SILO used to store SBI activity 
<31> After Fault 
First entry after fault cleared 


Read Only 
Located on M8219 (SBHJ) 


<30> SBI Interlock 


Read Only 
Located on M8219 (SBHJ) 


€29:25> SBI ID<4:@> 


Read Only 
Located on M8219 (SBHJ) 


€24:22> SBI TAG<2:8> 


Read Only 
Located on M8219 (SBHJ) 


<€21:18> SBI MASK<3:4> or SBI<B31:B28> 
Silo written with SBI<B31:B28> when SBI TAG 
equals command address. Otherwise SBI <M3:M@> 


are written 


Read Only 
Located on M8219 (SBHJ) 


<17:146> SBI CNF<1]1:9> 


Read Only 
Located on M8219 (SBHJ) 


<15:8H> SBI TR<15:89> 


Read Only 
Located on M8237 (TRSF) 





ID#: 19 NAME: SBI ERROR REGISTER 
Bit Fields Description 
<15> RDS Interrupt Enable 


Enable interrupt for RDS errors 


Read/Write 
Located on M8218 (SBLH) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<14> 


<13> 


€12:18> 


<8> 


<07> 


<06:04> 


CRD 


RDS 


Received corrected read data from memory 


Read/write 1 to clear 
Located on M8218 (SBLH) 


Received read data substitute from memory 


Read/write 1 to clear 
Located on M8218 (SBLH) 


CP Timeout Status 


12=1 Timeout for CP requested cycle 


11 18 

8 @B No device response 

@ 1 Device busy 

1 @ Waiting for read data 
1 1 Impossible code 


12 - Read/Write 1] to clear 

Also clears bits<1ll:10>, @8, 62 
<11:18> Read Only 

Located on M8218 (SBLH) 


CP SBI Error Confirmation 


Set when CP requested cycle receives error 
confirmation to command address transfer 


Read Only 
Write 1 to bit 12 to clear 
Located on M8218 (SBLH) 


IB RDS 


Read data substitute for IB data 


Read/Write 1 to clear 
Located on M8218 (SBLF) 


IB Timeout Status 


®6=1 Timeout for IB requested cycle 


95 @4 

) ) No device response 

@ ul Device busy 

1 1) Waiting for read data 
1 i Impossible code 


6 - Read/Write 1 to clear 
Also clears bits<5:3> 
05:84 - Read Only 

Located on M8218 (SBLE) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<83> IB SBI Error Confirmation 


Set when IB requested cycle receives error 
confirmation 


Read Only 
Write 1 to bit 6 to clear 
Located on M8218 (SBLF) 


<82> Multiple CP Error 


Set with pending CP timeout or CP SBI error 
confirmation not serviced 


Read Only 
Write 1 to bit 12 to clear 
Located on M8218 (SBLF) 


<#1> SBI Not Busy 


Read Only 
Located on M8218 (SBLF) 





ID#: 1A NAME: TIMEOUT ADDRESS 


Bit Fields Description 


Latches physical address on SBI timeout; will 
not latch for IB data timeouts 


Read Only 
Latched until CP timeout 
Error bit (SBI ERR REG bit 12)=1 


<31: 38> Mode 
31 30 
A @ Kernel 
6 1 Executive 
1 @ Supervisor 
1 41 User 


Located on M8219 (SBHJ) 
<29> Protection Check 


Equal @ for references not subject to 
hardware protection check 


Located on M8219 (SBHJ) 
<27: 88> Physical Address 
<27:08>=PA<29:82> 


Located on <27:16> (SBHH,J) 
<16:90> (SBLF,H) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


ID#: 1B 
Bit Fields 


<31> 


<29> 


<27> 


<26> 


<25> 


<24> 


<19> 


<18> 


Cit? 


NAME: SBI FAULT STATUS REGISTER 
Description 

Parity Fault 
SBI Parity Fault 


Read Only 
Located on M8219 (SBHJ) 


Unexpected Read Data Fault 


Read Only 
Located on M8219 (SBHJ) 


Multiple Transmitter Fault 


Read Only 
Located on M8219 (SBHJ) 


Transmitter During Fault 


Read Only 
Located on M8219 (SBHJ) 


Error First Pass 


Set by microcode first time through fault 
handling code; used to note double errors 


Read/write 
Located on M8219 (SBHJ) 


Spare 


Read/write 
Located on M8219 (SBHJ) 


Fault Latch 
Set from SBI fault 


Read/Write 1 to clear 
Located on M8219 (SBHH) 


Fault Interrupt Enable 
Interrupt on SBI fault enable 


Read/write 
Located on M8219 (SBHH) 


SBI Fault Signal 


Read Only 
Located on M8219 (SBHH) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<16> Fault Silo Lock 
Indicates SBI Silo locked from SBI fault 
Read Only 


Write 1 to bit 19 to clear 
Located on M8219 (SBHH) 





ID#: 1C NAME: SILO COMPARATOR 


Bit Fields Description 


Allows lock of silo on predetermined data other 
than fault 


<31> Comp Silo Lock 


A. Lock unconditional (see bit 29) 
Locks when counter (bits 19:16) equals F 


B. Conditional lock 
Lock when certain conditions exist. 
Comparator looks at SBI. When match, compare 
Signal is generated which allows counter to 
increment. 


When counter equals F, silo will lock 


Unlock by writing number equals F into 
counter 


Read Only 
Clear by writing number not equal F to 
counter 
Located on M8219 (SBHJ) 
<38> Silo Lock Interrupt Enable 


Read/Write 
Located on M8219 (SBHJ) 


<29> Lock Unconditional 


Enables silo lock when counter equals F 


Read/write 
Located on M8219 (SBHJ) 
<28:27> Conditional Lock Codes 
28 27 
8 @ No compare 
6 41 ID only 
1 @ ID TAG 
1 «L ID TAG, command function or mask 


Read/Write 
Located on M8219 (SBHJ) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<26:23> Compare Command or Mask<3:@> 
Read/write 
Located on M8219 (SBHJ) (SBHH) 
<22: 20> Compare Tag<2:0> 
Read/write 


Located on M8219 (SBHH) 
<19:16> Count Field<3:@> 


When equals F, allows silo lock 


Read/Write 
Located on M8219 (SBHH) 





ID#: 1D NAME: MAINTENANCE REGISTER 
Bit Fields Description 
<31> Force P#@ Reversal on SBI 
Read/Write 
Located on M8219 (SBHJ) 
<36> Force Write Sequence Fault 
Read/write 


Located on M8219 (SBHJ) 
<29> Force Unexpected Read Data Fault 
Causes transmit of SBI TAG=@, Maintenance 


ID, Undefined Data, good parity for 
unexpected read data in a selected nexus 


Read/Write 

Located on M8219 (SBHJ) 
<28> Force Multiple Transmitter Fault 
A272 23> Maintenance ID<4:@> 


Used to force unexpected read data faults 


Read/Write 
Located on M8219 (SBHJ) (SBHH) 


<22> Force SBI Invalidate 


Forces writes done by CPU on SBI to 
become cache invalidates 


Read/Write 
Located on M8219 (SBHH) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<21> 


<286:17> 


<16:15> 


<€14:13> 


Enable SBI Invalidate 


Allows SBI writes to invalidate cache 
Must be =1 for normal operation 


Read/Write 
Located on M8219 (SBHH) 


Reverse Cache Parity 


206 19 18 #17 Reverse Parity 

8 B ) 4) No P 

4) 4 8 ] Group 1 Byte A Address 
g 4) 1 4) Group 1 Byte B- Address 
g 4) 1 1 Group 1 Byte C Address 
4) 1 4) B Group @ Byte A Address 
Gg 1 B 1 Group @ Byte B- Address 
Q 1 1 g Group ® Byte C Address 
0 1 1 1 Unused 

1 B 1 B Group 1 Byte 3 Data 

1 p A 1 Group 1 Byte 2 Data 

1 6 il 8 Group 1 Byte 1 Data 

1 Q 1 1 Group 1 Byte @ Data 

i ] 8 8 Group @ Byte 3 Data 

1 1 B 1 Group @ Byte 2 Data 

1 1 1 4) Group ® Byte 1 Data 

1 1 1 l Group @ Byte @ Data 
Read/write 


Located on M8219 (SBHH) 


Force Cache Miss 


L6.. 25 

@ 8B No miss forced 

A 1 Force miss Group l 

1 @ Force miss Group @ 

ee | Force miss Groups @,1 
Read/Write 


Located on <16> M8219 (SBHH) 
<15> M8218 (SBLH) 


Cache Replacement 


14 13 

GB @ Random 

@ 1 Group 1 always 
1 @ Group @ always 
1. J Undefined 
Read/write 


Located on M8218 (SBLH) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


€12> Disable SBI 


When set, no SBI cycles will be started 


Read/write 

Located on M8218 (SBLH) 
<1l> Force Pl Reversal on SBI 

Read/write 


Located on M8218 (SBLH) 
<14:99> Cache Match 


1@=1 Group 1 cache match 
89=1 Group @ cache match 


Read Only 
Located on M8218 (SBLH) 


<@8> Force Timeout 


Forces read timeouts 


Read/write 
Located on M8218 (SBLH) 





ID#: 1E NAME: CACHE PARITY ERROR REGISTER 
Bit Fields Description 
<15:14> Error 
Bit Bit 
5 14 
9B 1 No error 
d B IB read reference caused error 
l 1 CP read reference caused error 
15 Read/write 1 clears entire register 


located on M8218 (SBLH) 


14 Read only. Located on M8218 (SBLH) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


€13:96> 


<85:00> 


Data Parity O.K. 


If set, parity O.K., bit 15 must be set for 
meaningful information 


13. Parity OK CDM Group 1 Byte @ 
1 2 " ti t " 1 La] 1 
1 1 " ts] " n 1 " 2 
1 G w " " ww ] " 3 
9 " u t uw 4) " Gg 
8 ww " ww w 0 Lil 1 
7 " w w 4] " 2? 
6 n ss] w " 4] w 3 
Read Only 


Located on M8218 <13:8> (SBLH) 
<7:6> (SBLF) 


Address Parity O.K. 


If set, parity O.K., bit 15 must be set for 
meaningful information 


5 Parity OK CAM Group @ Byte @ 
4 " " " w 0 " 1 
3 wT " " LT 4} n 2 
2 iy Tt] " tT] l " 4) 
1 " " wn " l " 1 
rf) " " ww n 1 " 2 
Read Only 


Located on M8218 (SBLF) 





ID#: 240 


Bit Fields 


<15: 98> 


ID#: 21 
Bit Fields 


<12:88> 


NAME: USTACK 
Description 


Reading pops top address from micro stack 
Writing pushes address on micro stack 


<15:0@> = Control Store Address<15:0@> 
Read/write 
Located on M8235 (USCD) 
NAME: UBREAK 
Description 


Data used to compare micro PC for scope sync 
or stopping system clock when SOMM set 


Read/write 
Located on M8235 (USCD) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


ID#: 22 NAME: WCS ADDRESS 
Bit Fields Description 
<15> Invert Parity 


When set inverts WCS parity 


Read/write 
Located on M8235 (USCD) 


<14:13> Modulo 3 Counter 


Counter used to point to which 32 bit 
quantity of WCS is to be written 


Read/write 
Located on M8235 (USCD) 


<12:80> Control Store Address 


Use to address WCS for writing 


Read/write 
Located on M8235 (USCD) 





ID#: 23 NAME: WCS DATA 
Bit Fields Description 
<31:00> Data 


Used to write data into WCS 


<87: 08> Number of WCS Boards Present 

G=1] 8-1K Present 
l= 1-2K m 

= 2-3K id 

= 3-4K " 

= 4-5K 

= 5-6K . 
6= 6~-7K 7 
7= 7-8K 7 


<31:8>Write Only 
<7:@>Read/Write 
Located on M8233 (WCSB) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


ID# Name 
24 PO@BR 
25 P1BR 
26 SBR 
28 KSP 
29 ESP 
2A SSP 
2B USP 
2c ISP 
2D FPDA 
2E D.SY 
2F Q.SY 
36 TO 
3.1 Tl 
32 £2 
33 T3 
34 T4 
3D T5 
36 T6 
37 T7 
38 T8 
39 T9 
3A PCBB 
3B SCBB 
3C P@LR 
3D P1LR 
3E SLR 


All Registers 


<31:24> 
<23:1f> 
<15:88> 
<87:80> 


ID registers 24 through 2F 
stored in A temps on CEHK, 


ID registers 3@ through 3E 
stored in B temps on CEHK, 


M8236 
M8230 
M8231 
M8231 


<31200> 


CEHN 
CEHM 
ICLR 
LCEP 


are 
ICLL 


are 
ICLL 


All registers are Read/Write 
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SILO REGISTER INTERPRETATION 


The SBI silo is a read only register file that provides temporary 
Storage of various SBI signals for the last 16 SBI cycles. 


The assertion of fault by any nexus locks the silo, sets fault 
silo lock in the fault register, and makes the data available 
through the silo register. The silo may also be locked through 
the use of the SBI comparator register, but comp silo lock will 
set in the comparator register rather than fault silo lock. 


Examining the silo register when the silo is not locked will 
result in all zeros being returned. 


Following is a breakdown of the silo register and a description of 
the various fields. 


AFTER Fault Set for first entry after fault clears. 

(31) 

SBI Interlock The interlock line is asserted by the 
(INTLK 38) commander nexus when issuing the interlock 


read and then by memory when asserting the ACK 
confirmation. 


Identifier Field Identifies the logical source or destination 
(ID 29:25) of information, depending on the TAG type. 

TAG Type ID 

Command address Source 

Write data Source 

Interrupt summary read Source 

Read data Destination 


ID code corresponds to the TR line at which 
the device operates. 


ID Code Device TR 

98001 Memory Adapter 1 1 

AGB11 UNIBUS Adapter 1 3 

01890 MASSBUS Adapter 1] 8 

81861 MASSBUS Adapter 2 9 

18660 Processor 16 
TAG Field Defines the transmit or receive information 
(TAG 24:22) types. 

TAG Type 

G88 Read Data 

011 Command Address 

181 Write Data 

118 Interrupt Summary Read 
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SILO REGISTER INTERPRETATION (CONT) 


Function Field 
(F 21:18) 


Mask Field 
(M 21:18) 


Confirmation Code 
(C 17:16) 


Arbitration Field 
(TR Lines 15:68) 


Used with command address TAG to specify the 
command type. Silo bits 21:18 are written 
with function bits B31:B28 when the _ SBI 
specified a command address, otherwise SBI 
mask bits are written here. 


Function Function 
Code Definition 
08008 Reserved 
G8B1 Read Masked 
091 Write Masked 
8811 Reserved 
0188 Interlock Read Masked 
8161 Reserved 
81198 Reserved 
9111 Interlock Write Masked 
18980 Extended Read 
1861 Reserved 
1618 Reserved 
1611 Extended Write Maskked 
1108 Reserved 
1161 Reserved 
11190 Reserved 
1111 Reserved 
Primary function: Specify particular data 


bytes of an addressed location for an 
operation. 


Mask Byte 
8801 4) 
9018 1 
81098 2 
18690 3 


Second function: Specify particular read data 
types during a read. 


Mask Data Type 


6280 Read Data 
O81 Corrected Read Data 
8818 Read Data Substitute 


OG No response (N/R) or unassertea 
61 Ac knowledge (ACK) 

11 Error (ERR) 

12 Busy 


NOTE: No response is normal when there is no 
activity on SBI. 


Indicates the TR devices that are requesting 
access to and control of the SBI. 
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SILO REGISTER INTERPRETATION (CONT) 


Example of Interpreting a Deposit Byte: 


D/B 560 AA 


The following would appear in the silo register if it was locked. 


R E/ID 18 

Cycles Silo Bit Breakdown 

Ci IDGGEGBIB18 20C8HBHA1 ID = CPU, TAG = C/A, FUN = WRITE 
MASK, TR = HOLD 

C2 ID#@GAGBBGB18 21440008 ID = CPU, TAG = WRITE DATA, MASK 
= BYTE 8 

C3 IDGGHGBG18 BBB1GHOR CNF = ACK 

C4 IDO@GBGGHH18 B80198B0 CNF = ACK 


These cycles correspond to the following figure. 


SBI CYCLES 
(c0-4) |} co +f» ——.c1 +f ca +}. —-c3 + —~ca_—| 


/ 
TRANSMITTER | TRANSMITTER | TRANSMITTER | RECEIVER RECEIVER Y 
COMMANDER NEXUS NEXUS NEXUS NEXUS NEXUS 
“yy (ARBITRATION) | (INFORMATION) | (INFORMATION) | (CONFIRMATION) | (CONFIRMATION!) 



















ASSERTS 
TR# ON 
SBI 
NO HIGHER STROBES STROBES 
TR# ASSERTS ACK INTO ACK INTO 
ASSERTED DATA LATCHES LATCHES 
ASSERTS 
C/A AND 
HOLD 
SBI 
TIME TO T1 T2 T3 TO T1 T2 13 TO T1 T2 T3 TO Ti T2 3 TO T1 T2 13 TO 
FRAME 
ASSERTS 
| C/A ACK 
STROBES STROBES 
C/A INTO DATA INTO hou 
LATCHES LATCHES 
eoraaie RECEIVER RECEIVER TRANSMITTER | TRANSMITTER 
RESPONDER SANIPLING NEXUS NEXUS NEXUS NEXUS 


(INFORMATION) | (INFORMATION) | (CONFIRMATION! ] (CONFIRMATION) 


TK-0080 
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MICROCODE MACHINE CHECK ERROR LOGOUT 


At any machine check, the error handling microcode attempts to 
log out the following information. Ordinarily, it appears on the 
Stack as shown, but if a double error halt occurs, the operator 
can find the same information in the ID-bus temporaries. This 
information is VAX-11/78@ specific, of course, and does not apply 
to other members of the family. 


Memory ID 
Data Location Location Notes 
Byte Count (SP) None 48(dec) = 28 (hex) 
Summary Parameter (SP)+4 18 (38) See below 
CPU Error Status (SP)+8 Td: (3) See CES register format 
Trapped UPC (SP)+12 T2 (32) Microcode error location 
VA/VIBA (SP)+16 T3 (33) Virtual address 
D register (SP) +28 T4 (34) 
TB ERR @6 (SP)+24 TS (35) See TBER@ format 
TB ERR 1 (SP)+28 T6 (36) See TBER] format 
Timeout Address (SP) +32 TT? (37) Physical addr/4 
Parity (SP) +36 T8 (38) See PARITY format 
SBI Error (SP) +40 T9 (39) See SBI.ERR format 
PC (SP) +44 None 
PSL (SP)+48 None 


The summary parameter is a longword. Byte 1 is a flag, which is 
nonzero if a CP timeout or CP error confirmation interrupt was 
pending at the time the machine check occurred. The interrupt, if 
any, has been cleared. Byte zero indentifies the type of machine 
check: 


92 - CP Read Timeout or Error Confirmation Fault 
®@2 - CP Translation Buffer Parity Error Fault 

63 - CP Cache Parity Error Fault 

@5 - CP Read Data Substitute Fault 

®@A - IB Translation Buffer Parity Error Fault 

@C - IB Read Data Substitute Fault 

@D - IB Read Timeout or Error Confirmation Fault 
@F - IB Cache Parity Error Fault 

Fl - Control Store Parity Error Abort 

F2 - CP Translation Buffer Parity Error Abort 

F3 - CP Cache Parity Error Abort 

FQ - CP Read Timeout or Error Confirmation Abort 
F5 - CP Read Data Substitute Abort 

F6 - Microcode “not supposed to get here" abort 


"IB" refers to memory reads generated by the instruction buffer in 
the process of prefetching the instruction stream. In these 
cases, the address stored at (SP)+16 is from VIBA. "CP" refers to 
memory references explicitly requested by microcode and whose 
address comes from VA. 
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DOUBLE ERROR HALT 


The CPU will halt if it finds on entry to the error handling 
microcode that EFP is set. 


The information on the first error will be in ID[30-39] and 


U-STACK (trapped microaddresses). Unpredictable on CS parity 
errors. 


The information on the second error will be in the associated 
error/status registers. 


The CPU will be halted after leaving a double error halt code in 
ID(D.SV] = ID(2E). 


ID No. 
SUMMARY PARA. TO 30 
CES Tl El 
TRAPPED UPC T2 32 
VA/VIBA T3 33 
D-REG T4 34 
TBER@ T5 35 
TBER] T6 36 
TIME.ADDR rT? 37 
PARITY T8 38 
SBI.ERR T9 39 
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V-BUS CHANNEL CONFIGURATION 


RELATED 
MODULES 


USC 
M8235 


CEH 
M8230 


TL He 
7 


DAP 
M8229 


ICL 
M8231 


| 


TBM 
M8222 


IDP IRC 
M8223 M8224 


|< | 


CAM 
M8220 


CDM 
M8221 


SBL 
M8218 


SBH 
M8219 


ie 


FCT 


D 
M8289 M8288 


n 


I 
UT LAE 


RESERVED 


| ~ | 


TK-0703 
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V-BUS DIRECTORY 


CHAN ATT arr Nw MODULE 1,8, SIGNAL NAME 
(FX) (PETAL) 
da (A yms AAD uSCF MB235 cera USCF UPCSV @A 
dg (HAY APA USCF MADES CPT¢ USCF UPCSV Al w 
02 wage AAV? SCF MAQ35 rPTeA USCF UPCSV @2 
8a GAAS AIAAB USCF MB235 cera USCF UPCSV @3 
va Wwaag AVY HSCF MA23S cPTA USCF UPCSV @4 H 
0@ AAAs AAS tiSCF MB235 CPT? USCF UPCSV 5 Ww 
88 AP Ab Ub Aw UISCF MB235 cere USCF UPCSV 6 
vA AAT ASAAT SCE MB235 CPT? USCF UPCSV @7 + 
ve A.AyR Avy{a uUSCE MAOZS cere USCF UPCSV V8 H 
8@ AAg A*ALY SCF MB 235 cere uUSCF UPCSV 09 H 
¥@ Aiwa aqygio2 SCF MAOTS CPTA USCF UPCSV 14H + 
08 Ag AAALY SCF MRO35 COTA USCF UPCSV 11 # 
ve eave “vata USCF MAR235 cerTa USCF UPCSv 12 +4 
0a AAtiy AALS SCR MRO3S CPTK USCA STALL 
va VVAE ALS WSCB MA235 cPTx USCR UTRAP 
ve VOAAF CARL? lscJ MA235 CPTX USCJ ECO AISPATCH G6 H 
0a VELA Aviva USCE MBO35 ceTh USCE ID BUS XCVR FNL 
02 PAL MAG AL IISCE MBO35 CPT3 USCE CS wR (31380) KH 
aT", Art? A4A22 SCE MB2%35 cers USCE CS wR (63332) +H 
6@ Pups PAACs USCE MA235 CPT3 USCE CS wR (95364) H 
0A Bold AAB2Y USCE MA235 cePTx USCE wCS wR CYCLE # 
vA Pe1S ARAPS 'ISCE MA235 cor) USCE wCS MEM AVAIL L 
v8 Alb VviA2b USCL MR235 CPTY FOTx ACC OVEPRIDE | 
Fs) C17 AYAeT uses MAAS CPTKX USCM IBUF EN (A78A@Q) L 
ve AUER WAAZA USC MB235 CcPTx A 
8 W919 Vee d WSC MB235 CPTX ICLK ALU Z (1) # 
0O VTA PAYSO SCN MR23S crTXx CCPA LAB kb 
mr) VayA AVAZY USC’ MB235 CPTx D 
e@ PLC OvAsa HSON MRO3S cPTx E. 
OT) AID eY—Bds5 tiSCN MB235 cPerTx F 
00a OALE AYAS6 USEN MA235 cPTyx ACC4 UBA 
ve AALF PAST USEN MB235 cor J 
Ba AW OA “UV aua HSCN MROSS ceTx K 
ve VV24 aval uSEN MB235 cPTx CEHR PSL C RIT H 
208 YA22 AuAde2 US C™ MB235 cPTx IChLe ALU C (1) & 
0@ BA23 AvAYs USCN MB235 cerx N 
89 ra) AYAGU USC*: MB235 CPTX P 
0a AC2AS ¥gv4a5 USCEN MB235 CPTX 4cCA4 UBS #H 
ve PAe6 HYAUb USCN MB235 COTx N) 
092 “AeT PAPOT USC” MR235 ceorx T 
0e Visa AAagsn USCN MBO35 CPx ACPA LAMY H 
ors) Arag avast USCN MA235 cory Vv 
08 Ud2A PADS? WSCN MB235 CeTXx x 
ve RPaeA avess SCN MB235 CPTx Y 
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V-BUS DIRECTORY (CONT) 


“T) AA2C AAAS4 USEN MA235 CPTX ACCA UB2 H 

0a Aver yeass USCEN M6235 CPTX CEHE UTRAP VECT @ H 
88 ADE AWAS6 USCN M8235 CPTX TEMD LASY REF CODE 1 W 
02 WAOF APAS7 USCN MBOSS5 cPrx MaPD S$S(1) H 

02a AA3s8 APA USCN MB235 CPTXx DD 

82 Aesi APYb{ USCN MB235 cPYxX CEHE UTRAP VECT 1 
62 aase2 PABb? USCN MB235 CPYX TBMD LAST REF CODE @ # 
6a AAS3 VAHG3 USCN MB235 cPTX ONPS SC NE. @ H 

8a vasa avaAb4 USCN MB235 CPYX JJ 

08 BO35 09065 USCN M8235 cPTx CEHE UTRAP VECT 2H 
i) 8836 08866 USCN M8235 CPTX CEMF NESTED ERR (1) #W 
a @037 88067 USCN MB235 CPTx ICLK EALU Z (1) # 

VT 0838 28070 USCN M8235 CPYx NW 

vy) @939 OG071 USCN M8235 CcPTX CEHE UTRAP VECT 3 WH 
be AO3SA @0e72 USCN M8235 CPTX CEHH FPD BIT L 

66 e038 AaGeT7s3 USCN M8235 cPrTx TCLK EALU N (1) # 

@9 @e3c @0a74 USCN M8235 CPTX TT 

T.) 2030 Q8875 USCN M8235 cPTx USCN BEN EN (18214) H 
Tt) AO3E @0@76  USCN MB235 = CPTX USCN BEN EN (1F 810) H 
80 Qa3sF 90077 #8=USCN MB235 CPX USCN BEN EN (13814) H 
og ¥au0 04108 USCN M8235 CPTx USCN BEN EN (87308) H 
Be @au4 AGIA! USCN M8235 cPTx USCN BEN EN (0F 306) H 
T eade 28102 usce M8235 CPYx USCP BRAITA@CIFS1C) + 
Cy) 2843 8183 usce M8235 cPTxX ICLE BRBIT@(18:14) # 
¢ BAuG 99104 USCP MB235 CPTX ICLE BRAITO(GF308) + 
oT] @045 @8105 uscPe M8235 CPTx USCP BRBITICIFL1C) 
8a 0846 G@U106 usce M6235 cCPTX ICLE BRBITICIB:14) H 
ee @047 @0107 uscP M8235 CPTX ICLE BRBITICOF308) H 
‘T] aa08 @P11@ usce M8235 cCPTX USCP BRBIT2CIF31C) #H 
0a @au9 Ovitt usce M8235 cCPTX ICLE BRBIT2°¢1R214) H 
“T) @OUA 9B112 usce MA235 CPTx ICLE BRBIT2(BF308) H 
YT] 848 P1113 usce M8235 CPTx USCP BRBIT3CIFS1C) H 
88 @@ac AAL14 uscPe MB235 CPrx ICLE BRAITS(1AR:14) w 
VT, @@4D OB8115 uscPe MB235 CPx USCP BRBIT4C(1F 31) 
8e QOUE @0116 USCH MB235 COTS USCH SYNC PULSE H 

ae GOuF BB117 uscJ MB235 CPT2 CI8N D MAINT RTN W 

08 6959 9129 uscJ M8235 CPYxX USCJ INIT (1) #H 

Vt ,) @asi AB124 uscJ MA235 CPTx USCJ STALL (€1) 4H 

Be aags2 @d122 usCJ MB235 CPTX USCJ UTRAP (3) # 

06 853 aaie3 uscd MB235 = CPx USCJ UECO (1) # 

80 eaS4 en124 uscJ M8235 cPTx USCJ MAINT RET (1) H 
0¢ geass A125 usCcJ MB235 CPTx USCJ PRIOR 2L 

“T) ease 90126 uScJ MB235 CPTX USCJ PRIOR 1 Lt 

eA ges? @0127 uscJ M8235 CPTX USCJ PRIOR 2L 


163 


V-BUS DIRECTORY (CONT) 


T) ease evi3ea ou SC™ M8235 CPT2 USC™ BUF UPC aa H 
8a @059 Oe13i usc MB235  CPT2 USCM BUF UPC @1 H 
8a BASA ev132  Usce™ Ma23s§  =CPT2 USC BUF UPC a2 x 
80 Ga58 oe133 8 8©usc™ MA235 CPT2 usc’ BUF UPC @3 H 
8a OSC avisa User M8235 CPT? USCM RUF UPC va Ww 
80 aeso 98135 usc™ MA235 CPT? USC BUF HPC 75 
8a HOSE 48136 Uscm MA235 cPT2 USC BUF UPC @6 H 
Ge BOSF ev137 USctm M8235 CPT2 USC BUF UPC a7 H 
Ge 8360 e@lge uses M8235 CPT2 USC™ BUF UPC 28 H 
“F) O861 PA14! usc™ M8235 CPT2 USCM RUF UPC AG H 
8¢ 062 e@iae §6uSCM MA235 CPT? USCM BUF UPC 10 
6a 0063 20143 USC MB235  CPT2 USCM BUF UPC 11 + 
80 e064 G@iag usc MB235  CPT2 USCM BUF UPC 12 H 
ve 8965 ev145 vs¢ex MB235  cCPrTx RESERVED 

Ge B66 94146 SCX MB235  CPTX RESERVED 

86 9067 euia7  uUSCx MB235 CPTx RESERVED 
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V-BUS DIRECTORY (CONT) 


BIT 
(HEX) 


A209 
AAs 
AAR? 
FAAS 


BAG 
A885 
G46 
GAOT 


8008 
aaa9 
AABA 
#908 


eaac 
2880 
AAGE 
AGOE 


@41@ 
OAlt 
8812 
8313 


eA14 
“615 
BA16 
BA17 


9218 
Aan19 
ACiA 
AALRK 


@Aic 
AALO 
VOLE 
ALE 


anea 
@221 
AG2e 
aves 


aeed 
#925 
@A26 
4B27 


WA26 
@229 
OA2ZA 
WA2R 


BIT 
COCTaL) 


enna 
80221 
aAvaae 
ABARS 


A284 
ABBAS 
Qva86 
B8A07 


ANA1B 
GAA1} 
AAG12 
BAA 


Bdars 
avays 
BVAL6 
Q4¥017 


BAB!NA 
@AG21 
FAK22 
AAB2)3 


era2a 
AAB2?S 
80826 
@AAQT 


aAeaseA 
OQA31 
62432 
80033 


90034 
88035 
AAB36 
G837 


Beaue 
nad, 
G8942 
BABU 


aeu4 
ane4s 
UAL 
Qvau7 


enesa 
e9051 
ovase 
@Aass 


DwG 


CEHE 
CEHE 
CEHE 
CEHE 


CEHE 
CEHF 
CEMF 
CEHF 


CEHF 
CeHP 
CEHa 
CEHA 


CEHA 
CEHA 
CEHA 
CEHA 


CEHA 
CEHA 
CEA 
CEHA 


CEHA 
CEHA 
CEHA 
CEHA 


CEHA 
CEHA 
CENA 
CEMA 


CEMA 
CEHA 
CEHB 
CEHB 


CEHS 
CEHC 
CEHC 
CEHC 


CEHC 
CEHC 
CEHC 
CEHD 


CERO 
CEHD 
CEH) 
CEHD 


MODULE 1,8, 


MB230 
M8230 
MB230 
MB238 


MA232 
M8230 
MA23A 
MA23A 


M8230 
M8239 
MB230 
M6230 


MBSA 
M623¢ 
M8236 
MB230 


M8230 
MB23a 
M8230 
M623Aa 


MB230 
M8230 
M823 
M8236 


M@230 
M6230 
MA230 
M8230 


MB23a 
M8230 
M823¢e 
M8230 


MB230 
MB23a 
M6238 
MB23e 


MB23¢ 
M8230 
MA23a 
M8230 


M8239 
MB23ea 
M8230 
MB23a 


cPTx 
CPT x 
CPTYx 
cCPTx 


CPOTx 
cPrx 
cPTx 
cer 


cPTyY 
cPrTx 
CPYX 
CcPTX 


CcPTx 
cCPTx 
cPTxX 
CPT x 


cPry 
cPTx 
cPrTx 
CPTx 


CPx 
CPYx 
cPTx 
cPrTx 


cPrTx 
cPTx 
CPTx 
CPTX 


cPrTx 
cCPTxX 
cPTx 
cPTx 


CPTx 
CPTx 
CPTX 
cPTx 


cPrTX 
CPTX 
CPTX 
cPTx 


CPTX 
cPTX 
CPTxX 
crx 
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SIGNAL NAME 


PCSsC 
PCsc 
Pcsc 
SALP 


TAMW 
CEHF 
CERF 
CEHF 


CEHF 
ICLS 
NEPM 
DDPD 


OCPD 
DEPD 
ODPR 
DCPD 


DEPK 
DCPL 
OCPL 
DCPL 


CEHA 
CEHA 
CEHA 
CEHA 


DEPN 
DOPF 
ocPF 


PaR ERR (95264) # 
Par ERR (633832) + 
PaR ERR (31300) W 
PAR ERR TRAP L 


PROT UTRAP L 
IRD STATE H 
READ RLOG # 
LOAD STATE H 


CLR UWORD (1) H 
EN ID XCEIVL 
BMX31 L 

BMxtS L 


BMX@7 
AMX31 
AMX15 
AMXOT 


- Cee 


ALU BUFFS1 L 

ALU CARRY3! L 
ALU CARRYIS L 
ALU CARRYO@7 L 


ALU BUFFI7T L 
ALU BUPFI6 L 
ALU BUFFIS L 
ALU BUFFO7 L 


ALUC3@918)20 L 
ALUC152@86)89 L 
ALUC(@7200)20 L 


BUS ALU BYTE2,3 AaB H 


BUS ALU BYTE! AasB 4 
BUS ALU BYTES asB H 


OCPA 
DaPB 


DaPB 
DDPN 
DOPN 
accx 


accx 
accx 
ACCX 
CEHD 


$8LT 
IRCJ 
IRCJ 
IRCJ 


AMXO@ L 
AUALUBA PLUS BL 


AUALUSA MINUS BL 
EALUS9 #H 
EALU@8 
NOATA 4 


zDaTA H 
VOATA H 
COATA H 
SECOND REF H 


STALL L 

DQ CONT H 
FLOAT H 
WORD CONT H 


V-BUS DIRECTORY (CONT) 


AAC 
Paedt 
ABE 
vULeF 


Anse 
VAs 
AAs? 
G33 


G34 
@a35 
8836 
8837 


8938 
8039 
@034 
OG3B 


Base 
8330 
OAZE 
Case 


AUASU 
APARSS 
YUASS 
aves? 


AAAGA 
AUAGI 
BASb62 
GARGS 


86864 
BAGES 
AUNHb66 
AGA67 


200798 
A8071 
Q8872 
C8873 


@AG74 
GA075 
GBBT6 
BB077 


CEHD 
CEHD 
CEHE 
CEHE 


CEHR 
CEHR 
CEHR 
CEHE 


CEHE 
CEHE 
CEHE 
CEHE 


CEHE 
CEHE 
CERE 
CEHE 


CEHX 
CEHX 
CEHX 
CEHX 


MB23a 
MB230 
MA23a 
MA23u 


MB23% 
MB234 
MA230 
M234 


MB23a 
MA2S¢ 
M8230 
M8232 


MB230 
MB230 
MB230 
MA23¢ 


MB2sea 
MA230 
Ma23e 
MA230 
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CcPTX 
CPTx 
CPTX 
cPTx 


cPrTx 
cerry 
cCPTX 
cPrx 


CPrx 
CPTX 
cPTxX 
cPrTx 


cPTXx 
CPTX 
CPTX 
CPTYX 


cCPYxX 
CPT 
cPTx 
cPTX 


IRCJ 
TRMW 
DOPS 
USCB 


DCPH 
DCP J 
DCP J 
TRMW 


TAMN 
TBAMW 
SRL™M 
SBLF 


TAMW 
TAMW 
TAMW 
CEHE 


BYTE CONT 
SAVE CONTEXT H 
FLOAT NZERO W 
CLR UTRAP L 


Va@2(1) 4H 
Va@tiCi) H 
VARACL) 
EN CMODADRS # 


PaGE EDGE 4 

EN UNALIGN TRAP W 
TIMEOUT TRAP L 
RDS TRAP | 


TB PAR UTRAP £ 
MISS UTRAP L 
MBIT UTRAP L 
C$ PE TRAP H 


RESERVED 
RESERVED 
RESERVED 
RESERVED 


V-BUS DIRECTORY (CONT) 


CHAN BIT BIT OwWG MODULE 17.8, SIGNAL NAME 
(HEX) COCTAL) 

82 2000 e800 DAPA M8229 CPTX IRCF OPC@ H 

82 0001 29081 DAPA M6229 CcPTX IRCF OPC! H 

82 8202 e902 DAPA M8229 cPTX IRCF OPC2 H 

G2 0003 aoee3 DAPA M8229 cPrTx IRCF OPCS 4 

82 eaga a0004 DAPA M8229 CPTxX IRCF OPC4 # 

2 e005 ae0e5 DAPA M8229 CPTX IRCF OPCS H 

82 8286 89806 DAPA M8229 cPrTx IRCF OPC6 H 

82 @A07 @0907 DAPA M8229 CPTX IPCF OPC] # 

B2 4008 20010 DAPX M6229 cPrTx CEHD MEMREF OTSB 

82 83809 OG011 DAPX M8229 cPTX CEHD MEMREF OTSLFDG H 

82 OOOA Beale DAPX M8229 cPTx RESERVED 

82 2008 eAei3 pape M8229 cPTX RESERVED 

G2 AABC gvaig DAPC M8229 CPTX IRCE AYTE CONT H 

82 8800 &2O15 DAPC M8229 CPTX IRCE wORD CONT H 

2 O@GE 8AB16 DAPC M8229 CPTX IRCE LFDQG CONT H 

82 eoar C8817 DAPO M8229 cPrTX IRCH PC REG H 

82 0212 20020 DAPF M8229 CPTxX RESERVED 

82 BO11 90e21 DAPF M8229 CPTX IRCE SP1 CON2 H 

82 @AL2 90022 DAPF M8229 cPrYx IRCE SP CONY H 

82 O013 eeee3 DaPF MA229 cPTX IRCE SP1 CONS H 

G2 aa14 20024 DAPX MB229 CPTX DAPB RLOG UPDATE # 

82 0015 e0a25 DAPD M8229 cerx CEHF READ RLOG H 

G2 G16 OeG26 DAPF MA229 CPTX RESERVED 

82 @G17 009027 DPAF M8229 CPTX RESERVED 

82 0818 ave3a DAPX M8229 CPTX RESERVED 

82 @a19 enest DAPX M8229 cCPrx RESERVED 

62 A@ia 93032 DAPX 48229 CPTX RESERVED 

2 8aiB @0@33 8 DAPL M8229 cPrTx IOPN SP1 ADRO L 

82 @A1C 83034 DaPL M8229 cerx IDPN SP1 ADRI L 

82 8810 80035 DAaPL M8229 cPTX IOPN SP1 ADR2e L 

82 O@1E 00836 DAPL M8229 CPTX IDPN SP1 ADRS L 

62 OG1F G2037 DAPL M8229 CPTX IDPN SP2 ANDROL 

82 0420 90040 DAPL MB229 CPTX IDPN SP2 ADRI L 

82 8021 90041 DAPL M8229 cPTx IOPN SP2 ADR2 L 

62 8022 @@@42 8 DAPL M6229 CPTX IDPN S$P2 ADRS L 

62 2023 GaQ43 DAPL M8229 CPTX IDPN PRN OL 

82 0024 @0@44 APL M8229 = CPTX IDPN PRN 1 L 

82 4925 eeeus DAPL M8229 CPTX IDPN PRN 2 L 

82 OV26 POR46 DAPL M8229 CPrx IDPN PRN 3 L 

62 aao7 adeu7 DAPX M8229 CPTX RESERVED 


167 


V-BUS DIRECTORY (CONT) 


CHAN BIT BIT OwG MODULE 1,$, SIGNAL NAME 
(HEX) COCTAL) 
82 e028 anese ICLY MB231 CcPTX wOSC WCS EVEN PAR W 
82 8929 GAAS] ICLA MA231 cPTX SBL™ TIMO CNF INTR L 
82 A024 eeese2 TCLa M8231 CPTX SBHL FAULTY INTR 
02 0828 80053 TCLa M8231 CPTX SBHE SBI ALERT R H 
82 ea2c g@aeSa ICLA M8231 cPTX SBL™ CRD ROS INTR L 
82 @820 90055 Ica M8231 cPTx SBHK COMP INTR Ww 
82 BO2E 09056 ICLa M8231 cPTX SBHE SBI REQ7T R H 
82 @02F 20057 ICLA M231 CPTX SBHE SBI REQ6 R H 
02 ao3e 80068 ICLA M8231 cPYX SBHE SBI REQS R H 
82 @e31 2061 ICLA MA231 cPerTx SBHE SBI REQU R 
82 82032 8ea62 ICLB M823} CPTX ICLB IPL ACT 4 # 
82 aa33 20063 ICL8 MB234 CPTX ICLB IPL ACT 3 # 
82 ea34 00864 ICL® MB23) cPrTx ICLB IPL ACT 2 H 
82 au3s A9865 ICL8 M8231 CPTX ICLB IPL act 1H 
82 AAS AAAb6 ICLA M8231 cPrTx ICL8 IPL 4CT @ # 
82 BAS? AAA? IeLe M823] CPTx CEHJ PRIOR 3 ¥ 
82 7038 ana7e ICLC MA23} CPTX CEHJ PRIOR 2 H 
62 9939 Ave7) ICLC M6234 CPYX CEHJ PRIOR 1 H 
2 BATA avare Icie M823} cPrTx CEHJ PRIOR @H 
82 AA3B OATS ICLC MB234 cPTX CEHR INTR REO L 
82 ¥A3C eATa Iciec MB231 CPYX CrIAS CNSL RCV INTR H 
82 Aasn vaa7s Ice MA231 CPTX CrBS CNSL XMIT INTR W 
82 GO3E ACOT6 ICLO MB23} CPTX CEHC TRAP CODE2 (1) H 
82 AGSF QOATT ICLO M8231 cPTx CEHC TRAP CODE! (1) #H 
82 884g Agia ICLO M8231 CPT CEHC TRAP CODE@ (1) 
2 Anat C2184 ICLO M8231 cPTx CEHP 1030 H 
82 eaue2 O3102 ICLOD MB234 CPTx IRCE STALL*SVC L 
82 8243 Aa123 ICLO M8231 cPTX CI8N HALT REQ H 
B2 Aouu O41Ld4 ICLO MA23) CPTx RESERVED 
02 A@Aags AGLAS ICLE M823} cPTx DOPS BRANCHS # 
82 An46 AALA6 ICLE MB23} CPYx DePV BR BITS H 
82 ao4u7 @AaLI7 ICLE MA23} cPYX DDPS BRANCH2 H 
2 Byus AA1198 ICLE MA231 CPYX DAPV BR BIT2 
G2 go4uy OAll4 ICLE MA231 cPTy DNPS BRANCH! 
82 BOA @AL12 ICLE M823] cPrx DAaPV BR BIT! 
82 e848 #7113 ICLE MB231 cPYx OPS BRANCHA w 
G2 AGUC AAL1G IcLe MR231 cPTx DBPV BR BIT@ H 
62 vaaDd aaiis ICLe MA23} CPTX IRCH BRC1 + 
82 QA4E PA116 ICLE M6231 CcPYx IRCH BRCO W 
62 DGuF P2117 IcLe M8231 CcPTx IRCF OPC @ H 
82 a52 abiee ICL? MA23) cPrTx TROH READ OP 
2 0951 aAi12i ICL? MAO34 cPrx RESERVED 
82 0@52 @2@122 ICLE MB23} cPTx ICLE REM BEMX Se Ww 
B2 Aas3 @0123 ICLe MB231 cPTK ICLE REM BEMX 81 WH 
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V-BUS DIRECTORY (CONT) 


82 
82 
82 
82 


82 
82 
82 
82 


82 
62 
82 
62 


ea54 
BASS 
2956 
AAS? 


Ae58 
aas9 
@aSA 
@A5B 


agSC 
aasD 
BASE 
BASF 


C268 
AA6 4 
8462 
8863 


APUo4u 
8065 
6666 
8967 


o8124 
Av125 
BA126 
AAL2e7 


Ba130 
AGt31 
agise2 
44133 


P1346 
87135 
20136 
@6137 


euLaR 
BALE 
BAL? 
AWL43 


Aeiaa 
A8145 
AGL US 
ABL4a7 


TICLE 
ICLH 
ICLH 
TCLH 


TCLH 
ICL 
TCLH 
TCLH 


TCL¥ 
) ol ER 
ICLJ 
ICLJ 


ICLJ 
ICLJ 
ICLJ 
IClJ 


ICLJ 
ICLK 
ICLK 
TCLX 


M6231 
M8231 
M8231 
M6231 


MB231 
M8231 
MB231 
MB231 


M8231 
M6231 
MB23} 
M8231 


M6231 
MB231 
MB231 
MB231 


MO23] 
M823) 
M8231 
MA23} 
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cPTx 
cPTx 
CPTX 
CPTX 


cPry 
CPTx 
CPTx 
CPTX 


CPTxX 
CPTX 
CPYX 
CPTX 


cPrx 
CPTX 
CcPTx 
cPTx 


CPTX 
CPTX 
cPTX 
CTX 


ICLE REM BEMX $@ # 
ICLH ID TO PSL H 
ICLH ID YO VECT L 
ICLK ID TO CES H 


ICLH ID TO ATMP L 
ICLH ID TO BYMP L 
ICLH IDM $2 L 
ICLH IOM Si L 


ICLH IOM SOL 

DDPR SC@S (1) H 
OOPR SCB4 (1) H 
DOPR SC@3 (1) # 


ODPR SCe2 (1) H 
DOPR $C@i (1) H 
DOPR $C@B (1) H 
IeLJ 0 TO IDOL 


IcLJ 10 TOOL 
DOPN EALUGY H 
DDPN EALUS@ | 
RESERVED 


V-BUS DIRECTORY (CONT) 


CHAN ATT RYT DwG MODULE 1,58, SIGNAL NAME 
(HEX) (OCTAL) 
G3 vauvsr PYADG TRMD MA222 cerry TAMD 0 TO MOL 
0% PRY! yAael TAM) MB222 cPYx TRMD MASK TO MN L 
83 aage evAa2 TREN MR222 CPYX TRMD EN TP DRIVERS £ 
4 ABA APARS TAMS MB222 CPT? TRMS CPTA L 
03 vvAd AAACY TAME MB222 cPTx TRME GRP @ WP L 
03 ~ABS AAAS TRMF MB222 cCPIX TRMF GRP 1 WPL 
03 Yare PA AdG TAMC MB220 CPTx CaMU TR GRE @ MATCH H 
3 AGAT AVERT TRMC MAR220 CPYx CaAMU TR GRP i MATCH H 
3 Gers VYVaALO TBMYU MB222 cPTy CEHE CMODE ADRS TRAP L 
63 AARY AVAL TRMU Ma220 cPY« CEHE PAGE TRAP H 
@3 CARA wPuvle TRMW MB222 CPTx CEHE CS PAR ERR H 
03 Auer P4B13 TAMY MB222 cPTY RESERVED 
63 WPAC pagia TRMN MA2Q22 CPTYX USCR ABORT CYCLE # 
83 Aran AALS TAMN MA222 cPTyx IRCH IR WRITE CHK H 
83 GAGE APCI6 TRAM MA222 CPTx RESERVED 
83 Q2eF GAEL? TAMU MB222 CPTx TRMU CANCEL L 
03 AALB ALAA TAMK MB2220 CPTX SBLB SAT PA 49 | 
83 Aly evel TBMK MB220 CPTX SBLB SBI PA 1@L 
0% vei2 VP B22 TRMK MBR222 CPYx SLA SBI Pa 14 4 
By aos AYAZ3 TRMC MA222 CPTx TRMC ENABLE JIA # 
93 avid A%A24 TBMY MB222 cPrTx RESERVED 
03 ea15 Age25 TBMX M8222 CPT RESERVED 
03 GAl6 AVAL TRMX MB222 cPrX SBLS I8 ERR LTH H 
63 ae17 AvRe7 TRMw MB222 CPTx SALT STALL L 
B% Aa1A UVAIE TAMY MA22> cPTy RESERVED 
63 vat? 2ABS] TRMyY MB222 CPTy RESERVER 
03 ACTA BArse2 TAMX MB222 CPYx RESERVED 
83 AeiB PCASZ TAME MB220 CPTx CAMV MODIFY 4 
3 WALC WEOPZa TAMR M&a222 cPrTY CAMV PROTECT CODE @L 
3 ae@1n AEB3S TAMB MR222 CPYX CAMV PROTECT CODE 1 1 
83 APLE QUASs6 TAMA MB222 CPTx CaMV PROTECT CODE 2 Lt 
83 Bale AVAST TAMAR MB222 CPTx CaMV PROTECT CODE 3 L 
2) Au2a areue TOP A 48223 cPTe IDPA AUF BAeT(1) 
Gy ve2} Panu IDP A M9223 cers IDPA BUF RAe6(1) # 
63 2A22 “uade TOPA M6223 CPTQ IDPA BUF BAeS(1) 
83 ea23 SAAR IOPA MB223 CPTe@ IOP4 BUF BA=4(1) # 
83 aned pugag TDPA M8223 CPT9 IDPA BUF B¥e3(1) 
83 AA2S nvaas TOPa M8223 cPrTa IDPA BUF BBe2(1) 
93 W226 PAnUS TOPA 48223 CPTa IDPA BUF BQ@e1(1) # 
83 A27 aegu? TOP 4 M6223 COTA IOPA BUF BHeA(1) H 
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V-BUS DIRECTORY (CONT) 


83 WveA VASA IDPA M8223 CPT? IOPA BUF B1"°7(1) 
83 A229 vers 10PA M8223 cPYa IOPA BUF Bie6(1) # 
83 VO2A avase IDPA M8223 CPA IDPA BUF BieS(1) 
03 AA2K AaVS3 TOPA MB223 ceTA TOPA BUF B1e4(1t) 
03 anel WPASS TOP A M8223 cPTa IpPaA BUF B1*3(1) # 
03 vA2Nn vaWSS TOPA M8223 CPT@ INPA BUF Ble2(1) H 
83 OH 2E vvase IDPa M8223 cPrT? IDPA BUF Blet( 1) # 
03 POSE vas? IOPA M8223 cPeTa IOPA BUF B1e0(1) 
03 “vyvga VASA JOPH M8223 cPTa IDPH Ic 3(1) al 

03 Aas VERbI IDPH M8223 CPTA IDPH IBC 2¢1) # 
63 “ase VVBb62 IOPH 48223 CPT¢ IDPH IBC 1¢1) 4H 

3 CAZZ AAAKY TOPH M8223 cPeTeA IPPwW IBC @(1) 

83 vasa AvAbU TOPH M8223 cPTx IDPH CLF al 

03 0035 00065 IDFH M8223 CFTX IRCE SAVE H 

O3 0036 00066 IDFA 48223 CFTO IDFA VAX H 

03 0037 00047 IDFA 46223 CFTX IDeA IST R MOLE H 
O3 0038 00070 IDF J MB223 CF TX SBLR IB READ ItATA L 
0% 0039 00071 IDF XxX M8223 CFTX RESERVED 

O3 003A 00072 IDF J M8223 CFTO ItFI COUNT H 

03 0038 00073 TR MB223 CFTX IDF J FLUSH L 

O% 003C 00074 To J M8223 CPTX IDF BS VALC1) H 

03 OO3L 00075 IDPS M8223 CFTX TOFU B84 VAL(C1) H 

O03 OO3E 00076 TOF J M8223 CFETX IDF J B3 VALCO) H 

03 OO3F 00077 TORS M8223 CFTX Ite B2 VAL(O) H 

O03 0040 00100 I0PJ M8223 CFTX IRCD FC MODE H 

03 0041 00101 IDEM M8223 CFTX IRCD SEL LONG L 

03 0042 00102 Ile M8223 CFTX IRCD SEL WORT L 

03 0043 00103 IDM M8223 CFTX IRCK SEL BYTE H 

O3 0044 00104 TOFM MB223 CFTX IRCE CTX 3L 

O3 0045 00105 TOFM MB223 CFTX IRCE CTX 2L 

O3 0046 00106 IDPL. M8223 CFTX InFL If BUS XCYVR EN L 
03 0047 00107 IDFX M8223 CF'TX RESERVED 

03 0048 00110 IDFM M8223 CFTX IUFM 8 DELTA FC 2H 
03 0049 00111 TOF M8223 CFTX IDFM 16 BIT 8 DEST L 
O3 004A 00112 IOFM M8223 CFTX ItFPM 8 DEST H 

03 004K 00113 I0FM M8223 CFTX TOFM B DELTA PC 1 dH 
03 004C 00114 LOFM M8223 CFTX IDFM VAXSL L 

O3 0041 00115 TOPEM M8223 CFTX I0PM B DELTA PC OH 
O3 O04E 00116 Iles M8223 CF TX TEMX VA O01 H 

03 OO4F 00117 IUFM M8223 CFTX THMX VA 00 H 

03 0050 00120 IRCH M8224 CFTX TRMX TR ERR L 

OS Oost 00121 IRCH M8224 CFETX TRMX TR MISS L 

03 0052 00122 IRCC M8224 CFT X CEHH FFD BIT L 

O% 0053 00123 IRCX MB224 CFETX RESERVED 
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V-BUS DIRECTORY (CONT) 


CHAN BIT RIT WG MODULE TeSe SIGNAL NAME 
(HEX) (OCTAL > 
03 0054 00124 IRCE M8224 CFTX IRCE IR ADVANCE H 
03 0055 00125 IRCJ M8224 CFTX IRCJ SF2 CON 1 H 
03 0056 00126 IRCJ M8224 CPTX IRCJ SF2 CON OH 
03 0057 00127 IRCM M8224 CPTX IRCM DATA EN L 
03 00358 00130 IRCE M8224 CFTO TCLO SERVICE H 
03 0059 00131 IRCE M8224 CFTO ICLO SERVICE KIT 
03 OOSA 00132 IRCE M8224 CPTO ICLO SERVICE BIT 
03 OOSB 00133 IRCE M8224 CFTO ICL SERVICE BIT 
03 00SC 00134 IRCC MB224 CFTO IRCC EXEC CT OH 
03 Oost 00135 TRCC M8224 CFTO IRCC EXEC CT 1H 
03 OOSE 00134 IRCC M8224 CFTO IRCC EXEC CT 2H 
03 OOSF 00137 IRCX M8224 CFTO RESERVED 
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he O 
xrxrt 


V-BUS DIRECTORY (CONT) 


CHAN 


Bu 
Ba 
G4 
84 


Ba 
4 
G4 
64 


Ba 
84 
Bu 
84 


Oa 
84 
84 
64 


Bu 
Ba 
4 
G4 


84 
84 
84 
84 


G4 
@4 
84 
G4 


BIT 
(HEX) 


AGa0 
BABI 
aA02 
anes 


Baad 
8905 
AUG 
BAAT 


anas 
Baa9g 
GABA 
8808 


AABC 
880d 
AVAE 
FASE 


OB1A 
Belt 
Able 
@213 


“1G 
0815 
V816 
@A17 


Ba16 
8219 
OO1A 
8A18 


@aic 
8810 
OA1E 
Qa1F 


8320 
0021 
AA22 
2023 


e924 
9e25 
8326 
QA27 


BIT 
(COCTAL) 


ABBA 
BABEI 
84882 
ABBAS 


a6en4 
0005 
@A007 
GOAGT 


BAA1B 
araii 
@e@le 
G9813 


@oAala4 
aGa1§ 
OFG16 
AV@1T 


22828 
BA82} 
APH22 
ABAHZZ 


aeB24 
80825 
@Gn26 
AAB2!7 


834390 
84931 
88832 
48033 


gonsa 
evA35 
BHO36 
80037 


GAguB 
Q8041 
BU842 
Q2043 


B0a44 
@8845 
AOALG 
BOQ47 


DwG 


CAMP 
CAMP 
CAMP 
C4™B 


Cama 
CAMB 
CAMB 
CAMS 


CAMs 
CAMS 
CAMT 
CAMT 


CAMT 
CaMV 
CAMU 
Camu 


CAMK 
CAMK 
CAMP 
CAMP 


Came 
CAMM 
CAMM 
CAMM 


Camp 
CAMP 
CAMP 
CAMP 


CamMx 
CAMB 
CAMxX 
CAMB 


CAML 
CAML 
Cami 
CAML 


CAML 
CAML 
CAML 
CAML 


MODULE 


MB22a 
M8229 
M8220 
MB2ee 


M8220 
M8220 
M@220 
MA220 


MB220 
M8220 
MB22n 
M8220 


MB228 
MB220 
MB220 
M8220 


MB22e 
M8220 
MB22R 
MB22n 


MB220 
M6220 
M8220 
MB220 


M8220 
M220 
M8220 
M8220 


MB22e 
MB22a 
MB226 
MB220 


MB220 
M8226 
M8220 
M8220 


MA220 
M8220 
MB22A 
MB220 


173 


T.$8, 


CPTX 
CPTX 
CPTX 
cPTxX 


CPYx 
CPTX 
cPrxX 
CPYX 


CPTX 
CPTX 
cPTx 
CPTx 


cPrTx 
cPTxX 
CcPTx 
CPrx 


cPTx 
cPTxX 
CPTx 
cPTX 


cPTS 
cPTe 
ceri 
CPT1 


CPTYX 
cPrTx 
CPYx 
cPTx 


cPrYx 
CPTx 
CPTxX 
CPTX 


CPTX 
cPTxX 
cPYx 
cPTx 


cPrTx 
cPYx 
cPTXx 
cPYX 


SIGNAL NAME 


4 


TBMX FORCE ERR 2b 
TBMX FORCE ERR 1 L 
TAMX FORCE ERR OL 
SQHF REV PAR FIELD 3 
SBHF REV PAR FIELD 2 H 
SBHF REV PAR FIELD 1 
SBHF REV PAR FIELD 8 
CAMS G@ AOR PAR 2 OD H 
CAMS G@ ADR PAR 1 OD # 
CAMS G@ AOR PAR @ OD #H 
CAMT Gi AOR PAR 2 OD H 
CAMY Gi AOR PAR 1 OD # 
CAMT Gi ADR PAR @ OD W 
CaMV TA PAR 2 

CaMU T® PAR {$ 

CAMU TB PAR @H 

CAMK Gi MATCH H 

CaMkK GO MATCH 

SBLN SBI MISS DATA Gi 
SBLN SBI MISS DATA GB H 
Camm CPT3 BH 

Camm CPT2 8 Ww 

CaMM CPY1 BL 

CamM™ CPT{ 8 H 

CAMP Gi WRITE ENABLE # 
CAMP GO WRITE ENABLE ¥ 
SBHN FORCE MISS G1 H 
SBHF FORCE MIS8$ G@ +H 
RESERVED 


CAMB LAYCH VALIO BIT # 
TBMX FORCE ERR 3 L 
SBHFE REV PAR FIELD 3 L 


CAML 
CAML 
CaM 
CAML 


CAML 
CAML 
CAML 
CAML 


Gi 
G1 
Gi 
G1 


G1 
Gi 
Ge 
G8 


BYTE 
BYTE 
BYTE 
BYTE 


mer 


BYTE 
BYTE 
BYTE 
BYTE 


vy a SD 


PAR 
PAR 
PAR 
PAR 


PAR 
PAR 
PAR 
PAR 


00 
EV 
00 
EV 


00 
EV 
0D 
EV 


Zzxrxrr 


Erxrr 


V-BUS DIRECTORY (CONT) 


84 
G4 
G4 
Oa 


Ba 
84 
By 
Qa 


8a 
04 
Ba 
Ba 


84 


Ba 
8a 


84 
84 
84 
®4 


84 
Bq 
Bq 
Ba 


84 
Ba 
Gq 
Bq 


BIT 
(HEX) 


aa2e 
929 
@G2a 
aaeB 


eaec 
Ae20 
@a2e 
GACF 


Aasa 
@831 
vase 
A233 


Wa34 
O35 
9836 
OA37 


8036 
2839 
QOSA 
0038 


8a3Cc 
8830 
OOSE 
OOSF 


8048 
G041 
e942 
#043 


0044 
8eas 
8046 
2047 


AgGB 
2049 
@GGA 
@948 


aaac 
8940 
BA4E 
Ga4aF 


BIT 
COCTAL) 


euesa 
gaasi 
anase2 
BAGSS 


aaa5a4 
82055 
84056 
QAGS7 


ADGA 
AABEIL 
AAG? 
O2063 


AYVAGY 
avB6S 
AAAS 
A0067 


80970 
80071 
Oae72 
AGBT3 


22074 
88075 
03076 
89877 


88189 
@0104 
88162 
82103 


80184 
20195 
02186 
28107 


A118 
O¥111 
Oe1l2 
BGL13 


@6114 
PA115 
86116 
OG117 


OWG 


CAML 
CAML 
CAML 
CaM. 


CAMA 
Cams 
CAMA 
CAMB 


Cama 
CAMB 
CAMB 
CAMB 


CaMs 
CAMB 
CAMB 
Came 


Came 
CAMB 
Cams 
Camp 


CAMB 
CAMB 
Came 
Came 


COMxX 
COMX 
COMX 
COMU 


COMMU 
COMMU 
COMU 
COMU 


COMT 
COMS 
coms 
COMS 


coms 
COMS 
coms 
COmMs 


MODULE 


MB22U 
M&220 
MB22U 
MB22” 


MB220 
MB220 
MA2ae 
MA220 


MAR220 
MA220 
M82eu 
MB220 


MB220 
MB22A 
MB220 
MB2eu 


M8220 
MB220 
M6228 
M8220 


M8220 
M6220 
M8220 
M6220 


M8221 
MB221 
MB2e! 
M8221 


MB221 
MB2e21 
MB221 
M8221 


M6221 
MB221 
MB22} 
MB22)} 


MB221 
MB221 
M8221 
M6221 
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TS. 


cPrx 
cPTx 
CPYX 
CPX 


cPTx 
CPTX 
CPTX 
CPT) 


cPT1 
ceri 
CPT) 
ceri 


CPTi 
cPTi 
CPT1 
cPT! 


CPT! 
cPT1 
CPT 
CPT! 


CPT! 
ceri 
CPT1 
cPri 


CPTX 
cPrx 
CPTX 
CPT2 


cPTi 
CPTi 
CPT) 
ceri 


CPYX 
CPTX 
CPTxK 
CPTX 


CPTX 
CPTxX 
CPTx 
CPTX 


SIGNAL NAME 


CaM 
CAML 
CAML 
CAML 


CamMB 
Came 
CaMB 
CAMB 


CAMA 
Came 
CaMB 
Cams 


CAMB 
CaMB 
CaMB 
CaMaA 


CAMB 
CaMB 
CAMB 
CamMB 


CaMB 
CAMB 
CAMB 
CAMB 


GO BYTE 
G@ BYTE 
G@ BYTE 
G@ BYTE 


TAG PAR 2 
TAG PAR } 
TAG PAR @ EVEN # 
PA LATCH i2 + 


PA 
PA 
Pa 
Pa 


LATCH 
LATCH 
LaTCH 
LATCH 


LATCH 
LaTcH 
LATCH 
LATCH 


LaTcH 
LATCH 
LATCH 
LATCH 


LaTcH 
LATCH 
LATCH 
LATCH 


RESERVED 
RESERVED 
RESERVED 


COMU CPTe + 


RESERVED 
RESERVED 
CPT] aL 
CPTi a H 


COMU 
COMU 


TBMO 
COMmMS 
COMS 
COmMs 


COMS 
ComMs 
COMS 
COMS 


EN 
Gi 
Gi 
Gi 


Gi 
G1 
Gi 
G1 


RD 


PaR OO 
PAR EV 
PAR OD 
PAR EV 


EVEN 
EVEN # 


13 
14 
15 
16 


xrrtrire 


17 
18 
19 
29 


xrrret 


21 
22 
23 
e4 


rrireese 


25 
26 
27 
28 


xErxrr.r 


COM DATA L 


83 
BS 
Be 


Be 
Bl 
81 
BA 


PAR 
PAR 
PAR 


PAR 
PAR 
PAR 
PAR 


O00 + 
EVEN # 
OCD # 


EVEN 
000 H 
EVEN + 
ODD H 


xzrrTre 


V-BUS DIRECTORY (CONT) 


Ba 0050 ee1ee coms M8221 CPTX COMS Gi BO PAR EVEN XH 
84 6051 @0121 CDMR M8221 CPTX COMR GO 83 PAR OOD H 
G4 eaS2 e@i22 CDMR M8224 cPrx COMR G@ B3 PAR EVEN H 
Ba 6as3 90123 COMR MA221 CcPTx COMR G@ B2 PAR ODD K 
Gq asa oe120 COMR MB221 cPYXx CDMR G@ B2 PAR EVEN H 
8a 2355 @@125  COMR MB221 cPTx COMR GO B1 PAR OOD # 
Ga 2256 80126 come M8221 cPerTx CDMR Ga B81 PAR EVEN H 
6a 0057 90127 COMR M8221 CPTX COMR G@ BA PAR ODD H 
8a 9958 @0130 CDMR M8221 cPTXx COMR G@ BG PAR EVEN H 
04 2059 ee@131 coMx M8221 cPTX RESERVED 

Ga QOSA 00132 CDMX M8221 cPTx RESERVED 

Ba 9058 @0133 COMH MB221 cPT1 COMH ADDR LATCH 11 + 
Ba 8eSc @8134G COMH M6221 CPT} CDOMH ADDR LATCH {@ H 
G4 8650 00135 COM M8221 ceri COMM ADOR LATCH 9 4H 
64 Base 80136 COMH MB221 cPri COMH ADOR LATCH 8 H 
Gq OoSF 90137 COMH MB221 cPTi COMH ADOR LATCH 7 H 
84 0860 ag149g COMH MB221 CPT] COMM ADDR LATCH 6 H 
Ba BA64 O0141 COM M8221 CPTt COMH ADDR LATCH 5S H 
@4 oree2 40142 CDOMH MB221 cPT) COMM ADDR LATCH & H 
G4 6A63 02143 COM M8221 CPT) CDMH ADDR LATCH 3 H 
ea 8864 93144 CDM M8221 CPT} COMH ADDR LATCH 2 H 
G4 0865 98145 COMB M8221 CPTX SBHF REV PAR BL 

04a 0066 @A146 COMA MB221 cPTX SBHF REV PAR 2 L 

84 9067 @0147 COMB MB22) cPTX SBHF REV PAR IL 

Ga 8368 92150 COMB M8221 cPrTx SBHF REV PAR AL 

84 8069 90153 COMA MB221 cPT3 CAMP Gi WRITE ENABLE # 
04a GG@6A 90152 COMB MB221 cPT3s CAMP G@ WRITE ENABLE # 
Ga 2068 e653 COMx M822} CPTX RESERVED 

Ba @06Cc 90154 COMA MB221 CPTe COMA MASK 3H 

Ba 8860 @e155 COMA M8221 cPTe2 COMA MASK 2 H 

Ba AGE @@1S6 COMA M8221 cPT2 COMA MaSK j3 H 

Bq OMeFr Q8157 COMA MB221 cPT2 COMA MASK @ H 
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V-BUS DIRECTORY (CONT) 


CHAN BIT BIT OwG MODULE T,$, SIGNAL NAME 

(HEX) (COCTAL) 
@5 aaae paneg SBLW M8218 CPYX SBHP EN ID DRIVERS L 
BS BAe} aaary S8LF MB218 CPrTX SBHP 10 ADDR 2L 
eS aage avave SBLF MB218 CPTxX SBHP ID ADDR 1 L 
85 ages O2ae3 SBLE MB218 CPYxX TAMC ENABLE IA # 
a5 avaa AMeea SBLS M8218 CPTx SB8LS AORS LATCH 29 H 
O5 AAAS G89065 86LS MB218 CPrTxX IOPJ IB REQ H 
85 A006 PD) SBLP M8218 CPTx SBLP MO TOOL 
85 agay @8007 SBLF MA218 CPTx SB8HP 0 ADDR @L 
85 8008 avaiea SBL™ M6218 cPTX SBHN CRO L 
85 aee9 evel SBLP MB218 cPrx TOBMN BUF UMCT @L 
85 AaBa eael2 SBLP M8216 CPx TBMN BUF UMCT 1 L 
85 AAGB 90013 SBLP M8218 cPYx TAMN BUF UMCT 2 L 
85 eaac enaia SBLP MA218 CPTX TBMN BUF UMCT 3 | 
85 agaod AAB1S SBLP M8218 CPTx TBMN BUF UADS L 
@5 AACE O0ate SBLP MB218 CPTx TBMN BUF UFS L 
85 Caer @2017 SBLM MB218 CPYx S8HN RDS L 
85 vale eag2e SBLR MB218 CPYx SBHM SET INVALID L 
65 aati Ovael SBLE MB218 CPYTX SBHM SET SRI CYCLE # 
65 eale2 AAB22 SBLL MA2Q18 cPrx SBHR SEND DATA # 
85 Gals aee23 SBLE MB218 cPrx SBHM ANY READ DaTa | 
05 aeia aeged SBLK MA218 cP Tx SBLK LaTCH TIMO REG L 
8S Be15 FAB25 $B8LO M8218 CPTX TAMU CANCEL L 
5 OB16 O4n26 SALW M8216 cPrx CLKL SYS INIT BL 
85 AA17 AvG27 S8LR MB218 cCPTX SBLR FORCE SBI L 
0S pv1e eante SBLX M8218 cPrx RESERVED 
5 8A19 Aaasi SALx M8218 cPTx RESERVED 
85 Agia LE RY S8LC M8218 cPTXx SBLC WRITE DATA @0 H 
8S vais #8033 SBLC M8218 CPTxX SBLC WRITE DATA @1 H 
65 AAC eaesa S$BLC M8218 cPTx SBLC WRITE DATA @2 H 
@5 vetDd 80035 SBLC MQ218 CPTX SBLC WRITE DATA @3 H 
85 BALE @2836 SALC MB218 cPTx $B8LC WRITE DATA 94 H 
@5 POLF v0037 S8LC M8218 CPTX SBLC WRITE DATA 05 H 
@5 8220 vegue SALC MA218 cPTx SBLC WRITE DATA @6 H 
@5 eret ageat SBLC M8218 CPT x SBLC WRITE DATA @7 
8S an22 BABde SALC M6218 CPTX SBLC WRITE DATA @8 WH 
45 e023 AAG43 SBLC MB218 CPTx SBLC WRITE DATA 069 H 
85 AGU Aaada SBLEC M8218 cPTx SBLC WRITE DATA 144 
6s BA25 aagus SBLC MQ218 CPT SBLC WRITE DATA 11 H 
85 A926 @4046 SALC MB218 CPTX SBLC WRITE DATA 12 # 
85 ebe7 0047 SBLC MB218 CPTX SBLC WRITE DATA 13 H 
05 4928 eaese SB8LC MB218 cPTXx SBLC WRITE DATA 14 # 
@5 ABe9 aeasi SBLC MB218 CPTX SBLC WRITE DATA 15 
85 ve2ea avese $BLC MB218 CPTX TBMD EN SBI DATA | 
5 ¥e2—R eoA53 SBLC MA218 CPYx BUS MO BYTE @ PAR W 
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V-BUS DIRECTORY (CONT) 


85 aeec @AaAsy SALc MG218 cPTx BUS MD BYTE { PAR H 
5 UA2D 20055 $8LS M8218 CPTX SBL$ SELECT S8I AOR L 
85 HAZE AGBS6 SBLA M8218 cPTX IC¢LB8 IPL ACT AL 

85 AG2F Ouas7? SBLa MB218 cPYX ICL8 IPL ACT AL 

65 Aa30 aageg SBHB M8219 CPT3 S8HB WRITE DATA 16 H 
85 Aas 22061 $88 M8219 cPT3 SBHB WRITE DATA 17 H 
@5 6v3e2 @ee62 SBHB M8219 CPY3 S$QHB WRITE DATA 18 H 
@5 GA33 29063 S8H8 MA219 cPTs3 SAQHB WRITE OATA 19 
65 usa @AA6u $BHB M6219 CPTS SBHB WRITE DATA 20 H 
a5 8335 00065 SBHB M8219 CPT3 SBHE WRITE DATA 21 H 
5 Ba36 00866 $8HB M8219 cPT$ SB8HB WRITE DATA 22 H 
85 6037 #0067 SBHB M8219 CPT3 SBHB WRITE DATA 23 H 
85 @838 Q0070 $B8HB M8219 cPT3 SBHB WRITE OATA 24 H 
85 aa3s9 a0071 $8HA M8219 cPTS SB8HA WRITE DATA 25 
85 QO3a 0872 SBHB M8219 CPT3 SB8HB WRITE DATA 26 WH 
85 ¢a38 @8a73 SBHB M8219 CPT3 SBHR WRITE DATA 27 H 
85 a63C BB974 S$BHA M8219 CPT3 SBHB WRITE DATA 28 H 
05 Q@B3bD ORBTS SBHB M8219 cPTs SQHB WRITE DATA 29 
8s OO3E 8876 S8HB MB219 CPT3 SB8HB WRITE DATA 30 H 
@5 AG3F 00077 $BKB M8219 CPTS SB8HB WRITE DATA 31 #H 
65 @840 00108 S$8HB MB219 cPTi S8HB RECEIVE MASK @ H 
65 0044 AG1B4 §8HA8 M8219 cPT1 SBHB8 RECEIVE “ASK 1 H 
@5 6842 08182 $8HB M8219 CPT1 SBHA RECEIVE MASK 2 
@5 Gaas 20183 $BHB M8219 CPT, SBHB RECEIVE MASK 3 W 
65 eaaa A8104 SBHD M8219 CPTx BUS “0 AYTE 2 PAR H 
85 @a45 @0145 SBHD M8219 cPTX BUS MD BYTE 3 PAR 
85 8046 04186 SBHA M8219 CPTX SBHA BUFFER FULL L 

85 QA47 00107 SBHL M8219 cPTx SBLE LATE EXPECT ROL 
65 6@48 0118 SBHE M8219 CPTx SBLE REC PAR @ H 

85 0049 @G1it SBHE MA219 CPTx SBLE REC PAR 1 4H 

85 AQUA @H11e2 SBHE M8219 cPTx SBLE REC PAR 2 H 

85 @a4uB OGi113 SBHE M8219 CPTX SBLE REC PAR 3 4 

85 @@4C Oita SBHM M8219 cPYxX TR SEL 1 L 

@5 @A4D @0115 SBHM MB219 CPTX TR SEL 2L 

85 GOuE AA116 SBHM M8219 CcPTX TR SEL UL 

85 OO4F Q@6117 SBHM MB219 CPTX TR SEL OL 

85 8650 a6120 SBHR MB219 CPTX TAMN BUF UMCT OL 

85 8051 @b121 SBHR MB219 cPTX TAMN BUF UMCT 31 L 

Os eeS2 @8122 SBHR M8219 cPrx TAMN BUF UMCT 2L 

85 0053 @8123 SBHR M8219 CPYX TBMN BUF UMCT 3 L 

85 0054 @812a SBHR M8219 cPTx TAMN BUF UADS L 

85 0655 20125 SBHR M8219 CPTX TBMN BUF UFS L 

@5 6856 @4126 $BHM M8219 CPT@ SBQHM SELECT SAI ADRS L 
es @eS7 @0127 SBHR M6219 CPTx SBHR TRANS ENABLE L 
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V-BUS DIRECTORY (CONT) 


CHAN AIT BIT DwG MOOULE Y,S, SIGNAL NAME 
(HEX) (COCTAL) 
85 9056 88130 SAND MQ219 CPTX TAMD EN SBY DATA | 
85 92959 @0131 SBHE M8219 cPTX SABLE TRANS PAR L 
85 BOSA @9132 SBHR M8219 cPTX SBLL TRANSMIT Ca H 
5 6058 @6133 SBHM MB219 CPTX CEH CUR MONDE @ H 
85 @O5C @a134 $BHS MB219 CPTX CLKL SYS INIT BL 
@5 8850 29135 SBHY M8219 CPx CEHH CUR MODE 1 H 
85 OOSE 20136 $BHM M8219 cPrTx TAMN DOYS PROT L 
85 GOSF 00137 SBHX M8219 cCPTx RESERVED 
85 @A60 e01498 §B8HX M6219 CPTX RESERVED 
5 O06! aei4i SBHX M8219 cPrTx RESERVED 
85 2962 agia2 $AHX M8219 cPTx RESERVED 
85 @363 A8143 SBHX MA219 CPTYX RESERVED 
85 @864 ea1aa SAHY M8219 CPTX RESERVED 
Bs 2265 HA1a5 SBHX M8219 cPTX RESERVED 
85 2866 @A1L46 $BHx MB219 cPTx RESERVED 
as 8067 00147 $BHX M8219 cPTxX RESERVED 
85 2968 09150 SBHX M8219 cCPTx RESERVED 
5 2069 @e15i $BHX M8219 cPTX RESERVED 
85 @ObA 80152 S8HxX M8219 CPTx RESERVED 
5s 8068 20153 §BHX M8219 cPrYx RESERVED 
BS @86eCc 20154 SBHX MB219 CcPYxX RESERVED 
5 @06D #0155 SBHX M8219 CPT RESERVED 
85 Q06E 88156 SBHxX M8219 CPTx RESERVED 
5 OGoF 00157 SBHX MB219 cPTx RESERVED 
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V-BUS DIRECTORY (CONT) 


CHAN RIT BIT DwG MODULE 7,8, SIGNAL NAME 
(HEX) (OCTAL) 
6 aAne eaace FCTP M8269 CPTx DaAPL ACC RA CONTEXT @ 6 
Bb GAA BARI FCYTe 48289 CPrTx DaPL ACC RA CONTEXT 1 w 
86 auee anarea FCTC 48289 CPTx FCTC CLR RRL 
Bo AAAS AAAGS FCTH M8289 CPTX FCTH CP SYNC H 
86 @4eu APaad FNME M8289 cPrx FNME BUS,EXP L 
b6 aFa5 AABBS FcTJ 48289 CPTx FCTJ ACC N DATA # 
66 Ab AAARG FCTC M8289 CPTX FCTC acC Z DATA 
06 AAT AvOAT FCTC M8289 cPrTx Force acC V OATA H 
06 waded anaia  FNMT mg289 CP TS FCTD RA ADRS 3.1L 
66 ened AdALI FNMT M8289 CPT3 FCTD RA ADRS 2L 
06 AGRA Brat? FNMT M8289 CPTSs FCTO Ra ADRS § | 
C6 WAAB eua13 FNMT M8289 CPT3 FCTO Ra aAORS AL 
06 @AnC AZALSG FNMT M8289 CPT3 FCTP RB ADRS 3.L 
86 @AAad AAA1s FNMT ma289 CPT3 FCTP RB ADRS 2@L 
6 QIGE ABA16 FNMT M8289 CPTS FCTP RB ADRS 4 L 
26 RAAF AAA1L7 FNMT 46289 CPT3 FCTP RB aDRS AL 
G6 Qala AAR|B XXxx M8289 cPTx RESERVED 
#6 aait AAM21 = - XXX ug289 = CP Tx RESERVED 
B6 voile AbG22 FNMT 48289 CcPrTx EALU C @L 
B6 B413 AUADZ FNMT 48289 CPTx FCTE COMPL L 
86 Bei agde4 FNMT M8289 cPTx FADA SPC (a) # 
6 GALS AVB25 FNMT M6289 cPTX FNM$ EALU CIN L 
B86 Q@UL6 AUA26 FNMT M8289 CPTX FCTC SEL NORM HW 
66 @417 aAge7. FNMT 48289 cPrx RESERVED 
66 gA1e eaasea FNMT M8288 CPTe FCTN LO40 ARO # 
G6 9019 eeasi FNMT M8288 cPT2 FCTN LOAD ARI #H 
6 @e1A eaase FNMT MB288 cPT2 FCTN LOAD ARX 
86 8418 agass FNMT M8288 CPT? FCTN LO4D BRI H 
66 eaic Aee34 ENMT MB288 cPT2 FCTN LOAD BR@ H 
66 @210 ¥AG3S FNMT M8288 CPT@ FadS BUS FAD L 
6 ABLE QAAS6 FNMT MA28E CPTX RESERVED 
86 GALF A837 FNMT MA288 cPTxX RESERVED 
B6 aAee e0e4ea FNMT M8288 CPTi FCTN FAMX EN @L 
6 A82t nAaaY FNMT M8288 CPT FCTA a GT BH 
46 ad22 aaade FNMT M8288 CPT FCTN SHF MUX ENI L 
86 Aag23 GAGKS FNMT MB288 cers FCTN SHF MUX EN@ L 
86 aded gagua FNMT MA288 CPT! FCTN FALU FUNC SEL 2 
86 B25 A0045 FNMT MB288 CPT FCTN FALU FUNC SEL 1 # 
6 A826 AVAUS FNMT MAQ268 cPT1 FCTN FALU FUNC SEL @ # 
86 0627 O98aT7 FNMT MB286 cPTi FCTN FAMX SEL 1 # 
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V-BUS DIRECTORY (CONT) 


86 @a28 #9856 FNMT M8228 CPTS FCT® SHF COUNT § # 
06 8829 9eas} FNMT ma228 CPT3 FCTF SHF COUNT 4 # 
06 agea 20052 FNMT Ma228 CPTS FCTF SHF COUNT 3 # 
06 @A2A8 QAr53 FNMT MB228 CPT3 FCTF SHF COUNT 2 H 
86 O82c AGAS4a FNMT M8226 CPTS FCTF SWF COUNT 1 # 
86 egeP @40855 FNMT M8228 CPTS FCTF SHF COUNT @ Ww 
06 OB2E 08856 FNMT M6228 CPTS FCTN FALU CARRY IN 4H 
86 @a2F A8057 FNMT M8228 CPT? FOTN FAMX SEL @ H 
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CHAPTER 6 


SYSTEM BACKPLANE 
INTERCONNECT 





SBI CONFIGURATION 


ARBITRATION 


INFORMATION TRANSFER 


P_<1:0> (PARITY) 


TAG <2:0> (TAG) 


ID <4:0> (IDENTIFIER) 


B <31:00> (INFORMATION) 
RESPONSE 


TRANSMIT/ TRANSMIT/ 


FAULT 
RECEIVE ; CNF <1:0> (CONFIRMATION) , RECEIVE 


NEXUS 


NEXUS 
CONTROL 
UNJAM 
FAIL 


INTLK (INTERLOCK) 


INTERRUPT REQUEST 
REQ <7:4> (REQUEST) 


SPARE (2 LINES) 





TK-0077 
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SBI PARITY FIELD CONFIGURATION 


| —_—-os-————+ | 
INFORMATION FIELD 


| 
P14 PO 
PARITY TAG IDENTI - MASK 
FIELD FIELD IER FIELD FIELD 
ae a Seema a nan See ond 
P <1:0> TAG <2:0> 1D <4:0> M <3:0> B <31:00> 


COMMAND FORMAT 
SBI CONFIRMATION FUNCTION ADDRESS 
FIELD FIELD 
CONF 1 { CONF2 CONDITION 
F <3:0> A <27:00> 
Ce Oe 


pt | o jesy 
Fee as 








TK-0166 
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SBI INFORMATION TRANSFER FORMATS 


READ DATA FORMAT 


TAG MASK 


Fedo] © poo. aa 


CORRECTED READ DATA FORMAT 


TAG MASK 


READ DATA SUBSTITUTE FORMAT 
TAG MASK 


fede [0 [vore cor 


INTERRUPT SUMMARY RESPONSE FORMAT 


TAG MASK 


COMMAND ADDRESS FORMAT FOR READ MASKED 


TAG MASK FUNCTION 


ADDRESS BITS 


COMMAND ADDRESS FORMAT FOR WRITE MASKED 


TAG MASK FUNCTION 


ADDRESS BITS 


TK -0723 
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SBI INFORMATION TRANSFER FORMATS (CONT) 


COMMAND ADDRESS FORMAT FOR INTERLOCK READ MASKED 


TAG MASK FUNCTION 


COMMAND ADDRESS FORMAT FOR INTERLOCK WRITE MASKED 


MASK FUNCTION 


TAG 


COMMAND ADDRESS FORMAT FOR EXTENDED READ 
TAG MASK _ FUNCTION 


Fede Le Lee Son 


COMMAND ADDRESS FORMAT FOR EXTENDED WRITE MASKED 


TAG MASK FUNCTION 


WRITE DATA FORMAT 
TAG MASK 


pedioLe [+] wes [we wr 


INTERRUPT SUMMARY READ FORMAT 


TAG MASK 
PyPgii 10] 10 |oooo 000000000000000000000000| || | |o000 
Neen perenne! 


REQ <7:4> 


TK 8409 
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SBI FIELD DESCRIPTION 


Field | Description 


Arbitration Group 


Arbitration Field Establishes a fixed priority among nexus for access to 
[TR (15:00)] and control of the information transfer path. 


Information Transfer 
Group 


Information Field Bidirectional lines that transfer data, com- 


[B (31:00)} mand/address, and interrupt information between 
nexus. 

Mask Field Primary function: encoded to indicate a particular byte 

[M (3:00)D] within the 32-bit information field [B (31:00)]. 


Secondary function: in conjunction with the tag field, 
indicates a particular type of read data. 


Identifier Field Identifies the logical source or destination of informa- 


{ID (4:0)] tion contained in B (31:00). 
Tag Field Defines the transmit or receive information types and 
[TAG (2:0)] the interpretation of the content of the ID and informa- 


tion fields. 


Function Field Specifies the command code, in conjunction with the tag 


[F (3:0)] field. This field is part of the 32-bit information field. 
Parity Field Provides even parity for all information transfer path 
[P (1:0)] fields. 





Response Group 










Confirmation Field Encoded by a receiving nexus to specify one of four re- 


[CNF (1:0)] sponse types and indicate its capability to respond to the 
transmitter’s request. 

Fault Field A cumulative error line to the CPU that indicates one of 

(FAULT) several errors stored in the transmitting nexus fault reg- 


ister, and the associated SBI cycle in which the error 
occurred. 
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SBI FIELD DESCRIPTION (CONT) 


Field | Description 


Interrupt Request 
Group 


Request Field Allows a nexus to request an interrupt to service a con- 


[REQ (7:4)] dition requiring CPU intervention. Each request line 
represents a level of nexus request priority. 

Alert Field A cumulative status line that allows those nexus not 

(ALERT) equipped with an interrupt mechanism to indicate a 


change in power or operating conditions. 





Control Group 

















Clock Field Six control lines that provide the clock signals necessary 


(CLOCK) to synchronize SBI activity. 

Fail Field A single line from the restart nexus to provide a restart 
(FAIL) signal to the CPU to initiate a system restart operation. 
Dead Field A single line to the CPU to indicate an impending clock 
(DEAD) circuit or SBI terminating network power failure. 
Unjam Field A single line from the CPU to attached nexus that in- 
(UNJAM) itiates a restore operation. 


Interlock Field 


A single line that provides coordination among nexus 
(INTLK) 


responding to certain read/write commands to ensure 
exclusive access to shared data structures. 
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CONSOLE 


(PHYSICAL ADDRESS) 


SBI ADDRESS 


29 28 27 26 25 24 23 22 21 28 19 18 17 16 15 14 13 12 11 18 869 88 B7 B86 B85 B4 B3 B2 D1 BD 





TR 
(Base 16) 


18 
li 
12 
13 
14 
15 


Physical 
Address 
(Hex) 

28000000 
26682008 
20884008 
20806088 
208889080 
200 GAGBO 
20@8COOB 
260BEGBR 
280188800 


288012889 


20014800 


20816000 
280186808 
2081AG808 
28801C8G8@ 


200 1ESAB 





SBI 

Address 
(Hex) 

8890000 
88GB8O8 
8801808 
8091880 
8262000 
8862800 
8003008 
8883800 
8004008 
8084880 
8085808 
8605880 
8806800 
8886888 
8987088 


8087800 


SBI Device Vector Generation 


8 


1 REQ/BR TR NO. 
LEVEL 


LEV 4 
LEV 5 
LEV 6 
LEV 7 


7 


veut ot 


ere & 


6 


Mae ®& 


5 


4 


3 


2 


1 


8 


X 


31 386 29 28 27 26 25 24 23 22 21 26 19 18 17 16 15 14 13 12 11 18 89 68 67 B86 B65 B84 83 B2 B1 BB 


X 


TR REGISTER ADDRESS| _| 


NOILVYANAD YOLOAA 


LdNYY3ALNI GNV ONISSSYGGV Y31LSI934u O/! 1aS 


SBI FAULTS (ADAPTER CONFIGURATION REGISTER) 


31 30 29282726 2524 2322212019 18 17 16 1514 13 1211 10 090807 06 05 0403 02 0100 





PAR JURDIMXT 


FLT (FLT {FLT 


DWN{| TMP 


wsa ISQ XMT PWR 


DAT [penis cone 
a eel 


FLT FLT FLT UP 
31 — PARITY FAULT 
30 — WRITE SEQUENCE FAULT 
29 — UNEXPECTED READ DATA FAULT 
28 — INTERLOCK SEQUENCE FAULT 
27 — MULTIPLE TRANSMITTER FAULT 
26 — TRANSMITTER DURING CYCLE THAT 


23 
22 
21 


CAUSED FAULT 
POWER DOWN 
POWER UP 

OVER TEMPERATURE 
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OOOXXXXX MEMORY 
00100000 MBA 


00101000 UBA 0 
00101001 1 
00101010 2 
00101011 3 
010000 Y Y* MA780 
00110000 DR780 


*YY = PORT NUMBER 
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SBI CONFIGURATION RULES FOR TR SELECTION 


The following rules are suggested for selecting TR levels for 
NEXUS on the SBI. They apply to VAX-11/78@ and VAX-11/782 
systems, These rules are guidelines; deviation may be desirable 
and, in some cases, necessary. 


1. The TR level of a device determines its relative priority in 
competing for SBI access. High TR levels mean low priority. 
TR 1 is the highest priority and TR 15 the lowest to which any 
NEXUS (other than the CPU) may be assigned. 


2. The standard order of assigning devices to TR levels is: 


All MS78@s 
All MA78@-Cs 
All DW78@s 
All RH7&@s 
DR78@ 

CI78¢ 

CPU 


o0ao00 000 


The default TR assignments currently used by manufacturing 


are: 
First MS78@ = TR 1 
First MA78@ port = TR 2 
First DW789 = TR 3 
First RH789 (for disks) = TR 8 
Second RH78@ (for tapes) = TR 9 
DR78@ = TR 13 
CI78@ = TR 14 
CPU = TR 16 (the implied TR level) 


These defaults should cover most VAX-11/78@ systems. Large 
systems, as well as some applications, will require field 
changes to TR levels. 


When selecting TR levels for complex systems, you should try 
to minimize latency effects (such as data lates) in memory 
access. Therefore, always give memory controllers the lowest 
TR levels and assign the CPU to TR 16. RH78@s and DW78@s for 
peripheral devices should be assigned TR levels based on the 
sensitivity of the devices (or device controllers) to memory 
latency. 


3. One to two MS78@s per system. Interleaving with MS78@s 
requires consecutive TR levels as well as equal amounts of 
memory in the even/odd pair; consecutive TR levels are 
strongly suggested even without interleaving. When a MS780-A 
and MS78@-C controller reside on the same system, the MS78@-C 
should be assigned the lowest TR level. 


4. Zero to four MA78@-CS per system. TR levels must be 
consecutive. A given MA789 must have the same TR on all SBIs. 
MS78@ memory controllers should always have lower TRs_ than 
MA78@-C memory ports. 


S. One to four DW78@s per system. 
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SBI CONFIGURATION RULES FOR TR SELECTION (CONT) 


Zero to four RH78@s per system. In general, RH78@s used for 
disks should have higher priority than RH78@s used only for 
tapes. The main criterion for allocating devices to RH78@s 
and RH78@s to TRS is the relative sensitivity of the device to 
memory latency. Since the RH78@ has less than one disk sector 
of buffering, the memory latency requirement is determined 
(slightly pessimistically) by the device data rate: 


RP@7 at 2.2 Mbyte/sec 3.64 microsec/quadword 
RPO7 at 1.3 6.15 microsec/quadword 
RM@3, RM@#S, RM8A 6.67 microsec/quadword 
RP@4/5/6 18.88 microsec/quadword 
TU78 at 6258 BPI 10.24 microsec/quadword 
TU77 at 160@ BPI 49.08 microsec/quadword 
TE16 at 168@ BPI >1808.88 microsec/quadword 


These figures define the average response time requirement as 
seen from the device. Due to RH78@ buffering, RH78@ devices 
can withstand an occasional memory response time of nearly 
three times the average figure just given without causing a 
data late. 


The RP@7 at 2.2 megabytes per second requirement is high 
enough that only interleaved MS78@ memory can be used. It is 
not expected to function on a VAX-11/782 or a VAX-11/78@ with 
MA78@ unless the application prevents RP@7 I/O from accessing 
the MA78@ address space. 


In determining the TR level for RH788S with more than one type 
of device, only the memory response time requirement of the 
fastest device on the RH78@s needs to be considered. 


Zero to one DR78@ per system. It is suggested that DR789@ 
pairs that are used to interconnect VAX-11/788 systems use the 
same TR asSignment in each VAX-11/788. 


The data rate of the DR78@ may be set as low as 156 kilobytes 
per second or as high as 8 megabytes per second depending on 
the attributes of the connected device. 156 kilobytes per 
second is slower than a TU77, while 8 megabytes per second is 
faster than any current VAX-11/789 memory will support. 


Since the DR78@ is synchronous and not fully buffered, it may 
experience data lates. The only solutions are faster 
(interleaved) memory, prevention of concurrent I/O from other 
devices on the SBI (usually not practical), and decreasing the 
DR78@ data rate setting. 


One CI78@ per system. It iS suggested that for a CI network, 
the same TR level be assigned to each CI78@. 


The CI78@ is synchronous and fast (8.75 megabytes per second 
peak), but it is fully buffered. Therefore, CI78@ should have 
the highest TR number (lowest priority) of any device other 
than the CPU. 


One CPU. Only one CPU per SBI is supported, and it must be at 
(implied) TR 16. 
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SBI CONFIGURATION RULES FOR TR SELECTION (CONT) 


16. 


ll. 


12s 


These TR selection rules are mainly useful when configuring 
VAX-11/788 and VAX-11/782 systems with many fast peripheral 
devices. On systems with little I/O activity, the SBI and 
memory will be so lightly loaded that TR selection has little 
importance. On the other hand, when the memory demand greatly 
exceeds the capacity of the SBI and the memory, TR selection 
will not make the memory cycle faster. 


TR selection is important for any system with aggregate 
bandwidth of concurrently active DMA devices above two 
megabytes per second. 


If you run out of TR levels, you need another VAX-11/780. 


The following example illustrates these guidelines for a large 
VAX-11/788 system consisting of: two MS78@-Cs, two MA78@-Cs, 
two DR780s, three RH78@s, and one CI78@. 


Device TR 


MS786-C 
MS78@6-C 
MA786-C 
MA786-C 
DW782 
DW78@ 
RH788 
RH786 
RH78@ 
CI780 


&QO ON UP WH + 


ae 
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v6l 


BUS 


BUS 


BUS 


BUS 


BUS 


BUS 


BUS 
BUS 


BUS 


BUS 
BUS 
BUS 


+ 3 Vv 
SBI BOO 


SBI BOl 
GND 
SBI BO2 


SBI BO3 


GND 


SBI BO4 


SBI BO5 
GND 
SBI BO6 
SBI BO? 


+12 V 
SBI BO8 
GND 
SBI BO9 
SBI B10 
SBI Bll 

+ 5 V 


cer 


BUS 


BUS 
BUS 
BUS 


BUS 


BUS 
BUS 
BUS 


SBI Bl2 
GND 
SBI B13 
SBI B14 
SBI B15 


GND 


SBI B16 
GND 
SBI B17 
SBI B18 
SBI B19 

+ 5 V 


Cor 


a aa 


BUS 


BUS 


BUS 
BUS 


BUS 


BUS 


BUS 
BUS 


BUS 
BUS 
BUS 
BUS 


BUS 


+ SV 
SBI B20 


SBI B2] 
GND 
SBI B22 
SBI B23 


GND 


SBI B24 


SBI. B25 
GND 
SBI B26 
SBI B27 


SBI B28 
GND 
SBI B29 
SBI B30 
SBI B3l 

+3 V 


SBI FAIL L 


asa de Say 


BUS 


BUS 


BUS 


BUS 
BUS 


BUS 
BUS 


BUS 
BUS 


BUS 


BUS 


BUS 
BUS 


BUS 


BUS 
BUS 
BUS 


D 


SBI DEAD 
+5 V 
SBI MO L 


SBI Ml L 
GND 
SBI M2 
SBI M3 


eae id 


SBI PO L 
GND 
SBI P1 L 


SBI SPARE 0 
SBI SPARE 1 


SBI TAGO L 


SBI TAG1 L 


GND 


SBI TAG2 L 


SBI IDO L 


SBI ID1l L 
GND 
SBI ID2 
SBI ID3 
SBI ID4 

+5 V 


Ee 


BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 


BUS 


BUS 


BUS 


BUS 
BUS 


BUS 


BUS 
BUS 


+S: ¥ 
SBI REQ4 


SBI REQ5 
GND 
SBI REQ6 
SBI REQ?7 


SBI TP H 
SBI TP L 
GND 
SBI PCLK 
SBI PCLK 


SBI PDCLK H 


~~ BN 


SBI PDCLK L 


SBI MP1 L 


SBI MP2 L 
GND 


SBI UNJAM L 
SBI ALERT L 


SBI CNFO L 


GND 
SBI CNF1 


SBI FAULT L 


+ 5 V 


H 
L 


L 


BUS 


BUS 


BUS 


BUS 


BUS 


BUS 
BUS 


BUS 
BUS 


BUS 


BUS 


BUS 
BUS 


BUS 


BUS 
BUS 
BUS 


F 


SBI INTLK 
+: 5) ¥ 
SBI TROO 


SBI TRO1 
GND 
SBI TRO2 
+12 V 
SBI TRO3 


SBI TRO4 
GND 
SBI TROS 
SBP TPO6 
SBI TRO? 


SBI TRO8 


SBI TROQ 
GND 
SBI TR1O 
SBI TR11l 


SBI TRl2 
GND 
SBI TR13 
SBI TR14 
SBI TR1S 
eo: MN, 
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CHAPTER 7 
SBI NEXUS 





L6L 


AY AEGISTER 


CONSOLE ADDRESS DESCRIPTION 


20002000 REGISTER A 
BUS PARITY ERROR 
WRITE DATA SEQUENCE FAULT 


TRANSMIT FAULT (SET TOA “1” IF MEMORY 
WAS A TRANSMITTER DURING A FAULT) 


MULTIPLE TRANSMITTERS ON BUS 
INTERLOCK SEQUENCE FAULT 


2 














| 


SEE TABLE AFOR 

4K CHIP ARRAY SIZE 
{64KB BOUNDARY) 
MEMORY ARRAY SIZE 


FAULT CONDITIONS 
HF 









NOT USED 
FOR 4K 
CHIP 


POWER UP ALERT 
(“1 INDICATES POWER UP; 
WRITE “1° TO CLEAR THIS BIT) 


POWER DOWN ALERT 


(“1 INDICATES POWER DOWN ALERT; 
WRITE “Tt TO CLEAR THIS BIT) 


TABLE A 4K CHIP 













—| oO —_ 
°° 





Ay SINGLE CONTROLLER WITH TR LEVEL = 1 


ZA THESE BITS ARE USED ONLY BY MEMORY 
CONTROLLERS NOT HAVING A ROM BOOTSTRAP 





ae ERROR CONDITION: NO ARRAY 
BOARDS PLUGGED INTO BACKPLANE 
PO (st | Me MOS | 
fr1 | O}] WKMOS 


ERROR CONDITION; BOTH 4K AND 16K 
BOARDS PLUGGED INTO BACKPLANE 











(64K BYTE BOUNDARY) 


31 30 29 28 27 26 2524 23 22 21201916 17 1615 1413 12 11 10 0908 07 06 05 0403020100 





INTERLEAVE STATUS (WRITABLE) 
(000 = NON-INTERLEAVEO 

001 = TWO-WAY INTERLEAVED) 
INTERLEAVE ENABLE. 

(WHEN WRITING TO INTERLEAVE 

BITS <00:02>, THIS BIT MUST BE 

SET TO “0”; FOR AN S8!I DATA 

TRANSFER, IT IS SET TO "'1"".} 


TABLE B 16K CHIP 


14] 43{ 12] 11| 10] 09 | MEMORY ARRAY SIZE | 
fofol[ojlo|-|—|256keYTe | 
fofofo fi [-[-J|staxsyte 


[zoask BYTE 
| 3072K BYTE ——=™F BYTE 
= 


TKOFIIC 


V Y3LSID34 NOILVYNSISANOOD AYOWIAW 
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CONSOLE ADDRESS 


20002004 


REGISTER B 


ENABLE WRITE TO 
STARTING ADDRESS 


BITS<27:15> 
READS ALWAYS 0 


COUNTER SBI DATA TRANSFER INTO 


WRITABLE STARTING ADDRESS 
FOR THE MEMORY CONTROLLER 
ON 


313029 2827 26 25 24 2322 2120 19 18 17 16 1514 1312 11 10 0908 07 0605 0403020100 


—$—— yd 
WRITABLE ECC BITS 
FOR DIAGNOSTICS 












FILE 
WRITE 
COUNTER 


FILE WHEN WRITING INTO BITS <27:15> 
REAO BIT 14 SHOULD BE A “1” DURING 










THE MEMORY 


IAN MEMORY 


INITIALIZING 
& BATTERY 
BACKUP STATUS 


P13] 12] INIT. STATUS | 
He eae 
| ling wesocness _ IN PROGRESS 
|1 | INZCOMPLETE —_—i Ne COMPLETE 


ae VALID DATA 
tN MEMORY 


7 {0 | ILLEGAL STATE 






ECC BYPASS BIT 
WRITE “1” TO BYPASS ECC 
WRITE “0” TO CLEAR THIS BIT 


FORCE ERROR AT A PREDEFINED ADDRESS 
WRITE ‘1’ TO FORCE ERROR 
WRITE “0” TO CLEAR THIS BIT 


REFRESH BIT 


A STARTING ADDRESS IS ON 64K BYTE 
BOUNDARIES 


*MUST BE 0 FOR MS780C 


TK-O7I78 


€ ¥31S1I9434 NOILVYNSDISANOOD AYOWIAW 
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MEMORY ADDRESS IN ERROR 


CONSOLE ADDRESS 


20002008 REGISTER C 








INHIBIT CRD (CORRECTED READ 
DATA) PASS 

WRITE “1” TO INH CRD TAGS 
WRITE “0” TO CLEAR THIS BIT 


HIGH ERROR RATE IN 
MEMORY FLAG 

“1” HIGH ERROR RATE 
INDICATION 

WRITE “1° TO CLEAR THE 
FLAG 


ERROR LOG SERVICE 
REQUEST FLAG 
“1" SERVICE REQUEST 


ARRAY BOARD 
WRITE “1° TO CLEAR IN ERROR 


[27| 26{25|24{ = BOARD 









[O10 {0 |O {BOARD 
(oO JO |o [1 [BOARD2 i 
[oO |BOARD3 
}1 |BOARD4 
[0 [BOARDS Ss 
[1 |[BOARD6 sd 
[O |BOARD7 ss 
[1 [BOARDS 
|O | BOARDS 
fi | BOARD10 
|O | BOARD1i 
bate 
Ore 
or 
| 0 | 
Ei 





ARRAY BANK IN ERROR 
“0” LOWER BANK 
“1 UPPER BANK 


Pe en ee OS, ee ea eee Sy ere 
31 30 29 282726 2524 2322 212019 18 17161514 13 121110 0908 07 06 0504 03020100 


a Pa UTE yee 


4K CHIP ADDRESS IN ERROR 
(SEE NOTE 5 FOR 16K CHIP 
MEMORY ADDRESS IN ERROR) 


a 
ERROR SYNDROME 
POINTS TO BIT IN ERROR A 


WORD IN ERROR 
“O" LOWER WORD 
“+ UPPER WORD 


/\, EVEN # SYNDROME BITS = DBE 
ODD # SYNDROME BITS = SBE 
THE ERROR SYNDROME BITS ARE INVALID 
UNLESS THE ERROR LOG SERVICE REQUEST BIT 
(BIT 28, REG 0) ISSET TOA “1”. 


/\, REGISTER C, BITS <22:09> ARE 
16K CHIP ADDRESS IN ERROR. 
BIT <23> 1S THE ARRAY BANK 
IN ERROR (0 IS LOWER BANK & 1 
1S THE UPPER BANK} 
THE MEANING FOR ALL OTHER 
BITS IN REGISTER C IS SAME FOR 
4K & 16K CHIPS. 


NOTE: WHEN INSTALLING AN MS780A & MS780C 
ON THE SAME 11/780, THE MS780C SHOULD 
HAVE THE LOWEST TR. 


TK-O7774 


3 ¥3.LSID43Y NOILVYNSISNOD AYOWAW 


MEMORY ARRAY ADDRESSES 






OOnHNU DP WH eH 


M8211 M8216 
Size Address Range Size 



















64 K O6- FFFF 256 K 
128 K 1OAGG-1FFFF 512 K 
192 K 20000-2FFFF 768 K 
256 K 30000-3FFFF 1024 K 
328 K AMOOO-4FFFF 128@ K 
384 K 5OAAA-SFFFF 1536 K 
448 K 60000-6FFFF 1792 K 
S12; K TA®OO-7FFFF 2048 K 
576 K 80800-8FFFF 2304 K 

K 9AAGH-9FFFF 2560 K 
K AOGAO-AFFFF 2816 K 
K BOGOO-BFFFF 3072 K 
K COBOO-CFFFF 3328 K 
K DOAAG6-DFFFF 3584 K 
K EQG060-EFFFF 3840 K 
K FOOAG-FFFFF K 





Memory Starting Address Jumpers 





Boundary | Address 







BHH8GB 







4 MEG 400808 
8 MEG 8ARBOS 


CHBOOB 


200 





Address Range 






O- 3FFFF 
40000- 7FFFF 
80800- BFFFF 
CO@OG- FFFFF 

1O9G800-13FFFF 
149600-l17FFFF 
180@00-1BFFFF 
1COGHO-1FFFFF 
200008-23FFFF 
240000-27FFFF 
280000-2BFFFF 
2COOBH-2FFFFF 
300000-33FFFF 
348000-37FFFF 
3800800-3BFFFF 
3COO00-—-3FFFFF 
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b d i j 1 n rv a Vv x Zz bb dd ff jj 11 nn rr tt vv MS78@ Configuration 
a C h k m s u w y aa cc ee hh kk mm pp ss uu for REV A Backpanel 
W6 W7 we W9 W1@ W1l1 W12 

* * * * * * * * * * * * Configuration for 

* * * * * SA1l * * Q IRD * TR8 * * * * TR 1 REV -- Backpanel 

Wl W2 W3 W4 W5 W6 W7 W8 W9 W118 W1l1 W12 

TR Arbitration Inhibit ROM 

Level Decode 


TR TR TR TR 
Signal } SEL SEL SEL SEL 









Name 8 4 2 1 

Wire Wrap W8=I1 No response~ NOTES: 

F2@ K2 to confirmation 1. When installing an MS78@A 

for Read to ROM and MS78@C on the same VAX-11/7886 
l Address Space System, the MS78@C should be the 
1 -- -- -- aa F286 Cl first memory (i.e., have the 
2 -— -- -- I F28 Dl 1 lowest TR). 
3 -- -- I -- F208 El W8=-- Read to ROM 2. The memory with the ROM boot- 
4 -- -- I hi F206 F2 Address Space Strap must be at TRl. 
5 -- i -- --~ F208 H2 receive Normal 
6 -- I -- I F2@ Jl confirmation 
7 -- I I -- F260 J2 
8 -- I I I F20 Ml 
9 T -- -- -- F208 Nl Starting Address 
14 I -- -- I F206 Pl W727) 
ll I -- I -- F209 P2 Q 7 
12 I -- I i F28 S2 4 Mega Byte I 
13 I I -- -- F298 T2 8 Mega Byte -- 
14 I T == I F206 Ul 12 Mega Byte I 
15 I I I == F28 U2 
W1-W5 Spare 
st 


- Standard for Memory 1 
- Standard for Memory 2 
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MS780A MODULE UTILIZATION 


26 M8214 MSB 

19 M8213 MCN 

18 M8212 MDT 

Sy, M8211 MAY 

16 M8211 MAY 

15 M8211 MAY * 
14 M8211 MAY i 
13 M8211 MAY . 
i M8211 MAY * 
li M8211 MAY * 
18 M8211 MAY ” 
9 M821] MAY * 
8 M8211] MAY = 
7 M8211 MAY * 
6 M8211 MAY = 
5 M8211 MAY * 
4 M8211 MAY + 
3 M8211 MAY * 
2 M8211 MAY * 
a M9848 TRM * 


* When not installed, use blank module 79014183. 
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MS780C MODULE UTILIZATION 


28 M8214 MSB 

13 M8213 MCN 

18 M8212 MDT 

17 M8218 MAY 

16 M8218 MAY 

15 M8218 MAY = 
14 M8219 MAY - 
1.3 M8210 MAY * 
12 M8218 MAY = 
a M8216 MAY = 
18 M8210 MAY - 
9 M8210 MAY * 
8 M8216 MAY = 
7 M8218 MAY * 
6 M8219 MAY * 
5 M8216 MAY * 
4 M8216 MAY * 
3 M8219 MAY = 
2 M8210 MAY * 
a M9049 TRM bs 


* When not installed, use blank module 7914163. 


203 
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MSBA, P,U 
BUS SBI 
SBI TRANCEIVERS 
= 
x = E 
rae et MSBU REC PAR (1:0) = 
2oi7lz2 a 
B-)"*15 PARITY 5° 
—_ oe 
MSBU REC MSBA PAR (10:00) eieels Y< 


RESPONSE 


TA : TAG 
LOGIC ae 


DECODE 


MSBU REC ID (4:0) PARITY 
GEN 





MSBP MSBU REC ID (4:0) 


MSBU REC BIT (31:28}) FUNCTION MSBU L WR, EXT 
DECODE MSBU L REC ID (4:0) MSBU XMT ID (4:0) MSK (1:0) 


MSBA REC BIT (31:00), REC MSK (3:0) 





COMMAND 
MSBD DST ROM, FILE MSBU L REC MSK (3:0) 
MSBA BIT REC (27:10)]| OST CNFG REG, ARY MSBU L REC BIT (31:00) 


FROM DECODE BUS FL INF (31:00), MSK (3:0) 
ne Peer 
REG B MSBU L DST ROM, CNFG-REG, ARY 

MSBB,E = DRIVERS 






FILE INFORMATION BUS 








BSB e REG Bt Az) MSB REC BIT (31:16) CYCLE STROBES & eat 
ADDRESS MSBD MUX REC BIT (15:00) MSBU L WR, EXT DECODE CONTROL MEMORY 
MCNP ST ADR (20:14) | DECODE & TIMING & 
DRIVERS CONTROL CONTROL 
LOGIC 
MSBF,P a 
! o 
ac} o MSBE,H 
BUS AC/DC LO POWER/FSIL 8 nN Site 
CONTROL ol, CONTROL 
2 & LOGIC 
MSBR 
MSBD 
BUS SBI PCLK, TP CLOCK 
LOGIC INTLV CHIP MEM 
RY SZ (5: MAY IN (15:00) FROM 
ADR MCN A Z (5:0) st ay Ae ae 
McnT cOoR COR ENCODE ARRAY 


BUS SB8t TR (15:00) 


BUS TR ARBITRATION 
TR SEL 84,21 | LOGIC 





TK.OVID 


L LYVd ‘WVYOVIG NDO18 AYOWSW 


G0Z 






MCNC,D,K 


TIMING 
&CONTROL 
LOGIC 







STROBES & 
FROM CYCLE CONTROL 


DECODE AND 
CONTROL 


BUS Fi MSK (1:0) 
BUS FL INF (31:00) 





TIMING & 
CONTROL 











MDTD XMT TAG (1:0) 











MCNF REF ADR 
(15:01) (7:1) 








REFRESH 
LOGIC 












MCNE ARY ADR (15:01) 





MCNM 
ADDRESS 
REG 


mcne.P.H_ (9:0) 





MCNE MEM ADR (15:00) 


BUS FL INF (19:00) 








MCNE ARY ADR (19:15) 





BOOTSTRAP]MCNL ROM DAT (31:00 












































uw 
=] 
a BUS FL INF CNFG REG A 
Fa MEMORY 
< ARRAY 
<q 
z MOTB 
BUS FL INF CNFG REG B 
2 BUS MOS DAT (C7:CO}] CHK BITS | Mos DAT (C7:CO) CHK BITS | gus MOS DAT (C7:CO) 
= LATCH DRIVERS 
Ww 
= 
= MOTH,R 














BUS MOS DAT BUS MOS DAT BUS MOS DAT 


U31:U00, L31:L00) | DATA — | (u31:U00, L3:L.00) 1: : 
LATCH sal (U31:U00, L371: LOO) 
OL KS 


MOS DATA 8US 






BUS FL INF CNFG REG C 









BUS FL MSK (3:0) MDTE BYT MSK (U3:U0, L3:LO) 











DATA 
RECEIVE 
LATCH 





MDT MOS DAT (U31:U00) 


MDT MOS DAT (L31:L00) 





BUS FL INF (31:00} 
BUS MOS DAT (U31:U00) 










BUS FL INF (31:00} 
BUS MOS DAT (L31:L00) 


TK-0180 


Z LHVd ‘WVHOVIG NO018 AYOWSN 


MEMORY 1/0 DATA LOGIC 






BUS FL INF (31.00) 










MCNB MUX EN 1L 
MCNB MUX EN 2L 
MCNB MUX EN 3 L 













BUS FL INF CNFG REGA 





FILE INFORMATION BUS 


MCNB MUX SEL 2 L 
MCNB MUX SEL 1L 


1/0 DATA MUX 


$1 30 OUTPUT 
REGA 
REGB 
REGC 
ROM BOOT 










STATUS ee 


SIGNALS 






FROM MCNE MEM ADR (9:0) 
ADDRESS 


REGISTER 


BOOTSTRAP|MCNL ROM DAT (31:00) 


MCNA ROM EN L 


TK-0636 
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UBA ADDRESS SPACE AND C/A FORMAT 


SBI C/A Format for UBA Register Access 


3 0 31 27 15 10 0 
MASK FUNC TR REGISTER OFFSET 
<3.0> <3.0> |" NUMBER {SBI ADDRESS) 


TK-032¢ 








Base Base 
TR Address Address SBI 
Num (Physical (Physical Address 
Base 10 hex) hex) (hex) 
200 10000 8004000 
l 20002000 20012000 8004800 
2 20014000 8005000 
3 200 16000 8005800 
4 20018000 8006000 
5 2001 A000 8006800 
6 2001 C000 8007000 
7 2001 E000 8007800 
Byte 
Address Address SBI 
UBA (Physical (Physical Address 
Reg hex) hex) (hex) 
CNFGR 
UBACR : . 
UBASR DPR 14 O1E 
DCR DPR 15 OIF 
FMER Reserved 020 
FUBAR 
FMER . : 
FUBAR Reserved 1FF 
BRSVRO MRO 200 
BRSVR | MR | 201 
BRSVR 2 
BRSVR 3 : : : 
BRRVR 4 MR 494 3EE 
BRRVR 5 MR 495 3EF 
BRRVR6 Reserved 3F0 
BRRVR 7 : 
DPR O Reserved 3FF 
DPR | 
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UBA REGISTERS 


UBA STATUS REGISTER, BIT CONFIGURATION 


27262524 109876543210 


BRRVR 7 FULL 
BRRVR 6 FULL 
BRRVR 5 FULL 


BRRVR 4 FULL 
READ DATA TIMEOUT 


READ DATA SUBSTITUTE 
CORRECTED READ DATA 
COMMAND TRANSMIT ERROR 
COMMAND TRANSMIT TIMEOUT 
DATA PATH PARITY ERROR 
INVALID MAP REGISTER 

MAP REGISTER PARITY FAIL 
LOST ERROR BIT 

UNIBUS SEL TIMEOUT 

UNIBUS SSYN TIMEOUT 


TK-0121 


UBA DIAGNOSTIC CONTROL REGISTER, BIT CONFIGURATION 


UNUSED UNUSED UNUSED 
TON CON 
313029282726 24232221 1918 1615 87 0 







SAME AS CONFIGURATION REGISTER BITS <23:00> 
SPARE MICROSEQUENCER OK 


DISABLE | DEFEAT 
INTERRUPT| DATA 
PATH 
PARITY 
DEFEAT 

MAP 
PARITY 


TK-GO55 


208A 


UBA REGISTERS 


UBA CONFIGURATION REGISTER, BIT CONFIGURATION 


313029282726 2322 1817 76543210 


UNIBUS ADAPTOR CODE 


UNIBUS INIT COMPLETE 

UNIBUS POWER DOWN 

UNIBUS INIT ASSERTED 

ADAPTOR POWER UP 
ADAPTOR POWER DOWN 
TRANSMIT FAULT 

MULTIPLE TRANSMITTER FAULT 
INTERLOCK SEQUENCE FAULT 
UNEXPECTED READ DATA FAULT 
WRITE SEQUENCE FAULT 


PARITY FAULT 
TK-0119 
UBA CONTROL REGISTER, BIT CONFIGURATION 
313029282726 6543210 
Fare LLL LEE LEE 
MAP REGISTER INTERRUPT FIELD SWITCH 
DISABLE BITS 


BR INTERRUPT ENABLE 

UNIBUS TO SBI ERROR INTERRUPT ENABLE 
SBI TO UNIBUS ERROR INTERRUPT ENABLE 
CONFIGURATION INTERRUPT ENABLE 
UNIBUS POWER FAIL 

ADAPTOR INIT 


TK-0120 
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UBA REGISTERS (CONT) 


UBA FAILED MAP ENTRY REGISTER, BIT CONFIGURATION 


31 9 8 0 


—_————_y 
MAP REGISTER NUMBER 


TK-O0056 


UBA FAILED UNIBUS ADDRESS REGISTER, BIT CONFIGURATION 


31 16 15 0 


FAILED UNIBUS TO SBI ADDRESS 
UNIBUS ADDRESS BITS <17:02> 


TK-0057 


UBA BUFFER SELECTION VERIFICATION REGISTER, BIT CONFIGURATION 


2) 


31 16 15 
UNUSED 


TEST DATA 


NOTE: 
THE INFORMATION FOUND IN THESE REGISTERS 
IS MEANINGFUL ONLY IF A CORRESPONDING 
ERROR BIT IS FOUND IN THE UBA STATUS 
REGISTER. 
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UBA REGISTERS (CONT) 


UBA BR RECEIVE VECTOR REGISTER, BIT CONFIGURATION 
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 


ADAPTOR INTERRUPT REQUEST INDICATOR nn COREE 
UNIBUS DEVICE INTERRUPT VECTOR 


TK-0092 


UBA DATA PATH REGISTER, BIT CONFIGURATION 


31302928 24 23 1615 


ts a 


BUFFER STATE "BUFFER STATE BITS BUFFERED UNIBUS ADDRESS (2- RUCEEREG UNIGUS BUDEESS Gal” 






BUFFER sells 
NOT 
EMPTY FUNCTION 
BUFFER 
TRANSFER 
ERROR 


TK-0053 


UBA MAP REGISTER, BIT CONFIGURATION 


3130 27 26 2524 212019 


Bicmen! one (| Tn 


RESERVED 
AND 
ZERO 








SBi PAGE “ee eEAnDRESS’ OC 


MAP BYTE 
REGISTER pee 
VALID BIT Sit 
DATA 
LONGWORD PATH 
ACCESS DESIGNATOR 
ENABLE 
ADDRESS 
BIT 27 


I/O DESIGNATOR 


TK-0052 
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LLC 


R 


a ae 


b d f 5 1 n if i 7 x z bb dd ff jj 11 nn err tt vv DW788 Configuration 
a . e h k m p Ss u Ww y aa ce ee hh kk mm pp sS_ uu for REV A Backpanel 


Wl W2 W3 W4 WS W6 W7 W8 W9 W108 W1l W12 W13 W14 W15 


* * * * * * * * * * * * * * Configuration for 
& * * * * * * * * * * * * * REV -- Backpanel 


Wl W2 W3 W4 WS W6 W7 W8 W9 W108 W11 W12 W13 W14 


TR Arbitration UNIBUS Address 
Level Space Select 


USIC USIC USIC USIC 





TR TR TR TR USID USID 

Signal SEL SEL SEL SEL Signal Adapter Adapter 

Name A B C D Name 4] 1 
Wire Wrap 
D@1R2 to Adapter# 

1 -- -~ -- -- FQ1Cl 

2 I -- -- -- FO1D1 

3 -- I -H ~- * FO1E1 

4 I I -- -- FQ1F2 

5 -- -- I -—- FA@1H2 

6 I -< I -- F@1I1] 

7 -- I I -- FQ@1I92 Interrupt Level 

8 I I I -- F@1M1 Selection 

9 -- -- -- iE FQ1N1 Signal Name 

10 I -- = I FO1P1 

ll ~~ I = I FO1LP2 

12 T T ~— IT FQ@1S2 

13 == -- I I FQO1T2 

14 I - I I FQ1U1 

15 -- I I I FQ1U2 


* Normal for first DW78@ 





NOILVYNDISNOD Y3AdWNS TANVdNOVE (VEN) O8ZMa 


SBI TO UNIBUS CONTROL ADDRESS TRANSLATION 


SBI COMMAND ADDRESS FORMAT 
0 31 28 27262524232221201918171615 fe) 


mance FUNC 
RD ADDRESS 
<a> | 30> pebble sols 
















UNIBUS 
CONTROL 
AND 
BYTE ADDRESS 
ENCODER 


UBA UNIBUS 
ADDRESS DECODE . 
UBA NUMBER 
UBA O 
UBA 1 
UBA 2 
UBA 3 


b 
0 
0 
1 
1 


HL | 






UNIBUS 
ADDRESS 
17 2 1 


UNIBUS ADDRESS BITS <17:02> Pl 


UA <17:00> 


CONTROL 
10 





TK-0049 
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UNIBUS TO SBI ADDRESS TRANSLATION 


UNIBUS CONTROL ADDRESS 


17 98 24 0 
MAP REG NUMBER BYTE WITHIN PAGE 
Sane, a aang ee Ieee, SG 
MAP 
REG 
NUMBER 
UNIBUS TO SBI : 
ADDRESS 2 
TRANSLATION 3 
MAP 4 
5 
6 
— SBI PAGE ADDRESS— Je— 
(PAGE FRAME NUMBER) 3 
(21 BITS) 494 
495 





SBI COMMAND ADDRESS 





MASK SBI PAGE ADDRESS (PFN} LONG WORD ADD 


TK-0151 
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ADDRESSES AND VECTORS FOR UNIBUS DEVICES 


UNIBUS VAX-11/788 
Address Physical Address Vector 
UBA No. Device (Octal) (Hex) (Octal) 
g CR1ll 777168 2013FE7@ 238 
DR11B/DR11W 772418 2013F508 124 
DMC11/DMR11 Float -- Float 
DZ11 Float -- Float 
KMC1]1 Float -- Float 
LP1ll @ 777514 2013FF4C 208 
LP1ll 1 764864 2813E804 178 
LPI) .2 764014 2013E8@8C 174 
LPll 3 764824 2013E814 276 
LPA11 776468 2013F138 Float 
RK71] 777446 2013FF20 218 
RL211 774480 2013F988 166 
NOTE: Floating addresses and vectors are according to PDP-1l1l 


convention. 
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FLOATING VECTORS AND FLOATING ADDRESSES 


xk 


Floating Vectors 
(Start at 3868 and Proceed Upwards) 


Device Vector Size 
DCl1 18 
DL11-A,-B 19* 
DP1ll 18 
DM11—-AA 10* 
DNil 4 
DM11-BB 4 
DR11-A 1¢ 
DR11-C 18 
PA611 Reader 4 
PA611 Punch 4 
LPD11 

DT11 16* 
DX1ll 106* 
DL11C,D,E 18* 
DJ11 10* 
DH11 16** 
GT48 1A 
LPS1l 30* 
DQl1 10** 
KW11-W 16* 
DU11 16* 
DUP11 16* 
DV11-Data 196* 
DV11-Modem Control 4 
LK11-A 

DWUN 

DMC-11 

DZ11 

DWR76 

LPP1l 

VMV21 

VMV31 

VTV81 

KMC11 

RL11/RLV11*** 

RX@82 

TS1l 

LPA11-K 

IP1L1/IP369 

DMP11-AD 


The vector for the device of this type must always be on a 


(186) octal boundary. (No switch or jumper connection for 
vector bit 2.) 


The device can have either a M7838 or M7821 interrupt control 
module. However, it Should always be on a (18) octal 
boundary. 


*** Only for second or later device. 
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FLOATING VECTORS AND FLOATING ADDRESSES (CONT) 





Floating Addresses 
(Default Address If Nothing Precedes it) 


VAX-11/786* 


Address Physical Address 
Rank Device (Octal) (Hex) 
1 DJ11 7606108 2013E888 
2 DH11 7608208 2013E810 
3 DQ11 7698636 2813E@18 
4 DU11 760848 2813E928 
5 DUP11 760658 2813E828 
6 LK11-A 760868 2013E830 
7 DMC11/DMR11 768870 2013E838 
8 DZ11 760108 2013E940 
9 DWR7@ 760119 2813E848 
10 LPP11l 760129 2013E85@8 
11 VMV21 769136 2813E858 
12 VMV31 768148 2Q013E068 
ne KMC11 760158 2013E@68 
14 RL11/RLV11** 768160 2013E872 
15 DMP11 768176 2813E078 
* This address applies to the UBA at TR3. 
** Only for second or later device. 
NOTE: Floating register space begins at address 760010. One 


8-byte (18 octal) gap must be left for every device type with 
floating registers that is not present. In addition, an 8-byte 
gap must be left after the registers for each device type that is 
present. Register alignment requirements must be preserved. 
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UNIBUS CONFIGURATION 


nin 
15 (DATA) 


DOO- 


C0-C1 (CONTROL) 


MSYN (MASTER SYNC) 
SSYN (SLAVE SYNC) 
PA-PB (PARITY) 


DEVICE BR4-7 (BUS REQUEST) 


BG4-7 (BUS GRANT) 
NPR (NONPROCESSOR REQUEST) 


NPG (NONPROCESSOR GRANT) 
SACK (SELECTION ACKNOWLEDGE) 


INTR (INTERRUPT) 

BBSY (BUS BUSY) 

INIT (INITIALIZE) 
AC LO (AC LINE LOW) 


DC LO (DC LINE LOW) 





TK-0085 
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8LZ 


USt M8270 
REQ <7:4> REQ 
MSK 


UMD M8272 : UA! M8273 


UNIBUS D <15:00> 
BUS REQ MSK 4 REG BR BUS BRIN <7 4> (BUS OUT) 
MSK 

























SBI 8 <31.00> XCV UNIBUS BUS BROUT <7 4> (BUS IN) 
SBI MASK <3:0> ena 
SBI TAG <2:0> 
SB) ID <40> RECV DO <15:00> re] 7) 
SBI TR <15-00> BUS 1B <31:00> UNieus A <17 00>») 
Sel REQ <3:0> Fe aor ay OE rey Oe OU UNIBUSC <10> 
SBI DEAD rece | ump Recvia <av 30>) UNIeus Tus" 
SBI INTERLOCK REC DATA 
| STORE 
SBI 
INTER. 




































































SBLOEn NIBUS TO SBI pees sil 
UNJAM AAODRESS MAP faiths Se a 
data DP RA UNIBUS UNIBUS 
M 
Y MSYN 
UNIBUS SSYN 
ARBITRATION BBSY 
DP ADD <5:2> AND BUS INTA IN (BUS OUT! 
MASTER BUS INTR OUT (BUS IN} 
ee ee | eee | ee CONTROL BUS NPR IN (BUS OUT) 
7 BUS NPG OUT (BUS OUT) 
SBI UNIBUS 8US SACK IN {BUS OUT) 
TRANSMIT INTERRUPT ae =e Bus BG OUT (BUS OUT! 
CONTROL N.<7:4> (@US INI 
LOGIC MSK BUS SACK OUT (BUS IN) 7 
SB BUS NPG IN (BUS IN} 
XCVR BUS NPR OUT (BUS IN) 
[Csr  __UNig 
it = M9044 INSERTED euenre 
FUNC | INTO BUS SACK 
MASK UNIBUS 
ENCODE U BATT SEL | IN BUS DCLO 
UBA OF BUS INIT 
MICRO OMA TAP ADDRESS RANGE BUS 8G <7 4> 
CONTROL OPERATION [ L — (GROUND) _ 
UCB M8271 LOGIC UNIBUS ACLO 





DECODE " 





$Bi DEAD, UNJAM 





UBA POWER FAIL 
LOGIC UNIBUS DCLO 


J 
POWER SUPPY ACLO. DCLO UNIBUS BUS INIT rk Onna 


WVHYHDVIG 19018 (SAN) 0O8ZMG 


6LC 


sBt 
INTERFACE 




















SBI 
RECEIVE 
LOGIC 


TRANSMIT 
CONFIRMATION 
LOGIC 


RECEIVE 
CONFIRMATION 
LOGIC 





ARBITRATION 
LOGIC 





WRITE 

CNFGR. DCR. USI REGISTER STROBES 

SR, CR UA! REGISTER STROBES 

USI RIP LOCAL DMATRANSFER 
RES ENTS A Och (READ IN PROGRESS) READ FROMA 
Ni 

WRITE BRSVR,DPR,MR SB ATTENTION UMS DEVICE 
READ CR, SR, BRSVR, LOGIC (UCB) 


DPR, MR, FMER, FUBAR MAP REGISTER STATE 


READ UNIBUS UIP UNIBUS BDP STATE 
{UMD) 


(UNIBUS MASTER LOGIC 
IN PROGRESS) (UAN) 


BRRVRIP 
(US!) 


INTERRUPT SUMMARY 
INTERRUPT SUMMARY READ LOGIC 
READ 





UNIBUS DAT} 
UNIBUS DATO 


WRITE UNIBUS 








INTERRUPT 
LOGIC 
(VAI) 


UB ATTENTION 
LOGIC 
{UAI) 


DMA ATTENTION 
LOGIC 







READ BRRVR 
{UCB) 





PREFETCH 


ATTENTION 


PREFETCH READ DATA 
ideal walle (PERD RCVD) (PFRD RCVD) 
RECEIVE READ DATA 
DIRECT READ DATA MICROSEQUENCER 
(ORD RCVD) BRANCH LOGIC 
(UCB) 







MICROSEQUENCER 
INSTRUCTION 
DECODER LOGIC 
(UCB} 













MICROSEQUENCER 
{UCB) 





SBI 
TRANSMIT 
LOGIC 


{UCB) 





OPA 
REGISTER 


BUS AD 
CONTROL 


BUS 18 
CONTROL 


MAP AND DATA 
PATH SELECTS 





UNIBUS 
INTERFACE 





Van JHL 
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Pin 


AB2 
AC] 
AC2 
ADI 
AD2 
AE] 
AE2 
AFI 
AF2 
AHI 
AH? 
AJ\ 
AJ2 
AKI 
AK2 
ALI 
AL2 
AM] 
AM2 
AN] 
AN2 


Standard 
Signal 


GROUND 
DOO L 
GROUND 
DO2 L 
DO) L 
DO4 L 
DO3 L 
DOo L 
DOS L 
DO8 L 
DO7 L 
DIOL 
DO? L 
DI2L 
DIIL 
DI4L 
DI3L 

PA L 
DISL 
GROUND 
PBL 



















{ 
' 
| 
| 


Modified 
Signal 


INIT L 
+5 V 
INTRL 


TEST POINT 


DOO L. 
GROUND 
DO? L 
DO! L 
DO4 L 
DO3 1 
DO6 | 
DOS L 
DOs L 
DO7 L 
DIOL 
DOO L 
DI2L 
DIIL 
DI4L 
DI3L 
PAL 
DIS L 
P| * 
PBL 


*Pins used by parity control module. 


ARI 
AR2 
AS] 
AS2 
ATI 
AT? 
AU] 
AU? 
AV] 
AV2 
BA! 
BA2 
BB} 
BB2 
BC | 
BC? 
BD] 
BD? 
BE 1 
BE? 
BF 1 
BF 2 


Standard 
Signal 


GROUND 
BBSY L 
GROUND 
SACK L 
GROUND 
NPR L 
GROUND 
BR7 L 
NPG H 
BRO L 
BG7 H 
GROUND 
BG6H 

+5 V 

BGS H 
GROUND 
BRS L 
GROUND 
GROUND 
BR4L 
GROUND 
BG4 KH 
ACLO L 
DCLO L 


Modified 
Signal 


PO* 

BBSY L 

BAT BACKUP +15 V 
SACK L 

BAT BACKUP +15 V 
NPR L 

GROUND 

BR7 L 

+20 V 

BR6 L 

t2OV 

+20V 

SPARE 

+5.V 

SPARE 

TEST POINT 

BRS L 

GROUND 

BAT BACKUP +5 V 
BR4L 

INT SSYN* 

PAR: DET* 

ACLO L 

DCLO L 





Standard 
Signal 


AOILL 
AO00 L 
A03 L 
AQ2 L 
AOS L 
A04 L 
A0O7 L 
A06 L 
AOO L 
A08 L 
ALI L 
AIOL 
AI3L 
Al2L 
AISL 
Al4L 
AI7L 
AI6L 
GROUND 
CIL 
SSYN L 
COL 
MSYN L 
GROUND 


Modified 


Signal 


AO1 L 
A00 L 
A03 L 
AQ? L 
AOS L 
A04 L 
A07 L 
A06 L 
A09 L 
A08 L 
ALLL 
AlOL 
Al3L 
Al2L 
AISL 
Al4L 
Al7L 
Al6L 
GROUND 
CIL 
SSYN L 
COL 
MSYN L 
-5V 
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UNIBUS SIGNAL DESCRIPTIONS 


Signal Line | Description 


Data Transfer Group 


Address Lines These lines are used by the master device to select the 


[SA (17:00)} slave (actually a unique memory or device register ad- 
dress). SA (17:01) specifies a unique 16-bit word; SA0O 
specifies a byte within the word. 

Data Lines These lines transfer information between master and 

{D (15:00)] slave. 


These signals are coded by the master device to control 
the slave in one of the four possible data transfer oper- 
ations specified below. Note that the transfer direction is 
always designated with respect to the master device. 


Control (C1, CO) 


Ci CO 

0 0 Data In (DATI): a data word or byte transferred into 
the master from the slave. 

0 | Data In Pause (DATIP): similar to DATI except that it 
is always followed by a DATO/B to the same location. 

1 0 Data Out (DATO): a data word is transferred out of the 


master to the slave. 


Data Out Byte (DATOB): identical to DATO except a 
byte is transferred instead of a full word. 

Parity A~B (PA, PB) These signals transfer Unibus parity information. PA is 
currently unused and not asserted. PB, when true, in- 
dicates a device parity error. 


Master MSYN is asserted by the master to indicate to the slave 
Synchronization that valid address and control information (and data on 
(MSYN) a DATO or DATOB) is present on the bus. 

Slave SSYN is asserted by the slave. On a DATO it indicates 
Synchronization that the slave has latched the write data. On a DATI/P 
(SSYN) it indicates that the slave has asserted read data on the 


Unibus. 


This signal is asserted by an interrupting device, after it 
becomes bus master, to inform the UBA that an inter- 
rupt is to be performed, and that the interrupt vector is 
present on the D lines. INTR is negated upon receipt of 
the assertion of SSYN by the UBA at the end of the 
transaction. INTR may be asserted only by a device that 
obtained bus mastership under the authority of a BG 
signal. 


Interrupt (INTR) 





Priority Arbitration 
Group 







Bus Request (BR7-BR4) These signals are used by peripheral devices to request 


contro! of the bus for an interrupt operation. 





Bus Grant (BG7-BG4) These signals form the CPU and UBA response to a bus 
request. Only one of the four will be asserted at any 


time. 
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UNIBUS SIGNAL DESCRIPTIONS (CONT) 


Signal Line | Description 


Priority Arbitration 
Group (Cont) 














Nonprocessor Request 
(NPR) 


This is a bus request from a device for a transfer not 
requiring CPU intervention (i.e.. DMA). 


Nonprocessor Grant 
(NPG) 


This is the grant in response to an NPR. 


Selection Acknowledge 
(SACK) 


SACK is asserted by a bus-requesting device after hav- 
ing received a grant. Bus control passes to this device 
when the current bus master completes its operation. 

Bus Busy (BBSY) BBSY indicates that the data lines of the bus are in use. 
It is asserted by the Unibus master. " 


Initialization Group 






Initialize (INIT) This signal is asserted by the terminator board (UBT) 
when DC LO is asserted on the Unibus, and it stays 


asserted for 10 ms following the negation of DC LO. 










AC Line Low (AC LO) This is an anticipatory signal that warns of an impend- 
ing power failure. AC LO initiates the power fail trap 
sequence and may also be issued in peripheral devices to 
terminate operations in preparation for power loss. 

DC Line Low (DC LO) This signal is available from each system power supply 
and remains clear as long as all de voltages are within 
the specified limits. If an out-of-voltage condition oc- 
curs, DC LO is asserted. 
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DW780 MODULE UTILIZATION CHART 


TYPICAL 
CONFIGURATION 
6 5 4 3 2 1 






TK-8357 
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MBA REGISTERS 


MBA Register Base Address 
as a Function of TR Number 


Base 

TR Address SBI 

Num (Physical Address 
Base 19 Hex) (Hex) 

1 20082000 8AABBOO 
2 208804008 8881808 
3 20006808 8081888 
4 2ABB8ABD 8882900 
5 2880AGBB 8082802 
6 2O88CHBS 8883000 
7 Z2OGBEROB 8863800 
8 200108008 88004808 
9 200128006 BAB48OR 
19 20614000 8885000 
ll 200168080 8885808 
12 28818008 8806980 
13 2BG1AGBB 8886800 
14 2081CHBD 8807809 
15 2O0G1EB08 882078 8B 

MBA CONFIGURATION/STATUS REGISTER 
3130 29 2827 26 25 2423 22212019 16415 12)11 08,07 04)03 






TE Tet f Toot [ elle estloelooo ble bot etl» 


OVER TEMPERATURE 
(NOT IMPLEMENTED) 


ADAPTOR POWER UP 


SBI PARITY ERROR 


WRITE DATA 
SEQUENCE ERROR 


UNEXPECTED READ 
DATA ERROR 


ADAPTOR CODE 


ADAPTOR POWER DOWN 


MULTIPLE 
TRANSMITTER 


TRANSMITTER DURING FAULT 
ERROR 


TK-O692 


MBA CONTROL REGISTER 


MAINTENANCE MODE 
INTERRUPT ENABLE 
ABORT 

INITIALIZE 





NOTE: ALL BITS ARE READ/WRITE EXCEPT INITIALIZE WHICH ALWAYS READS AS 0 


TK-0693 
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MBA REGISTERS (CONT) 


MBA STATUS REGISTER 


313029 ,27 1918171615 _1312,11 10 0908,07 06 05 04,0302 0100 
SRASCOCOSCOCAMAMCORMAR AREER 
DATA TRANSFER PROGRAMMING 
BUSY ERROR 
NO RESPONSE NON EXISTENT 
CONFIRMATION DRIVE 
CORRECTED MASSBUS CONTROL 
READ DATA WRITE ERROR 


MASSBUS ATTENTION 


DATA TRANSFER COMPLETE 
DATA TRANSFER ABORT 

DATA TRANSFER LATE 

WRITE CHECK-UPPER ERROR 
WRITE CHECK-LOWER ERROR 
MISSED TRANSFER 

MASSBUS EXCEPTION 

MASSBUS DATA PARITY ERROR 
MAP PARITY ERROR 

INVALID MAP 

ERROR CONFIRMATION 

READ DATA SUBSTITUTE 
INTERFACE SEQUENCE TIMEOUT 
READ DATA TIMEOUT 


NOTE: WRITE 1 TOCLEAR BITS IN 


THIS REGISTER EXCEPT BITS 31 
AND 16, WHICH ARE READ ONLY. 


TK0698 


MBA VIRTUAL ADDRESS REGISTER 


31 28 27 24 23 20,19 16,15 12,11 09,0807 04 ,03 


MAP POINTER PHYSICAL PAGE BYTE 
ADDRESS 








TK-O0696 
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MBA REGISTERS (CONT) 


MBA BYTE COUNT REGISTER 


31 24, 23 16,15 08, 07 00 
ee 


SS —'*————__—_— 


MASSBUS BYTE COUNTER SBI BYTE COUNTER 
(READ ONLY) (READ/WRITE) 
NOTE: DATA WRITTEN INTO THE 2's COMPLEMENT OF THE NUMBER 


SB! BYTE COUNTER IS COPIED OF BYTES TO BE TRANSFERRED 
INTO THE MASSBUS BYTE 






COUNTER. TK-0697 
MBA DIAGNOSTIC REGISTER 

31 24.2322 21 16 15 12 08,07 00 
ELT LETT TEL. dE 

INVERT MASSBUS MASSBUS 

DATA PARITY DRIVE 

INVERT MASSBUS SELECT 

CONTROL PARITY {READ ONLY) 


INVERT MAP PARITY MASSBUS REGISTER SELECT 
BLOCK SENDING (READ ONLY) 


COMMAND TO SBI 
SIMULATE SCLK 
SIMULATE EBL 


SELECTED MDIB (READ ONLY) 


(VALID DURING MAINTENANCE 
SIMULATE OCC MODE ONLY) 


SIMULATE ATTN 

MDI 8 SELECT 

MASSBUS FAIL (READ ONLY) 
MASSBUS RUN (READ ONLY) 


MASSBUS WCLK (READ ONLY} NOTE: BITS 21 AND 22 ARE READ/WRITE 

MASSBUS EXC (READ ONLY} FOR DIAGNOSTIC TEST PURPOSES 
ONLY 

MASSBUS CTOD (READ ONLY) 


TK-O694 
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MBA REGISTERS (CONT) 


MBA MAP REGISTER 





VALID BIT PHYSICAL PAGE FRAME NUMBER 


TKO715 


COMMAND/ADDRESS REGISTER (CAR) 


31 28 27 00 


FUNCT ADDRESS ic 


*The CAR is read-only, and is only valid when DT BUSY is set. 
This register contains the value of bits 31 through OO of the SBI 
during the command/address portion of the MBA's next data 
transfer. 


TK-8349 
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8272 


Wl W2 W3 W4 


TR Arbitration 
Level 


MBA 
Signal TR 
Name SEL 


1 
2 
3 
4 
5 ae 
6 
7 
8 
9 


W5 


MBA 


TR 


SEL 


W6 


MBA 
TR 
SEL 


ct 


W8 


7] x Zz bb. dd! ff. jj 21 Hn orn fe vy RH78@ Configuration 
u Ww y aa ce ee hh kk mm pp sS_ uu for REV A Backpanel 
W9 W1¢6 W1l W12 
* * * * * * Configuration 
* * * * * * for REV -- Backpanel 
W7 W8 W9 W18 Wil W12 
Interrupt Level 
Selection 
MBA MBA MBA 
TR Signal Intr INTR 
SEL Name Code Code 





Wire Wrap 
Bus SBI TRXX L 
from FO2F1 to 


FA2C) 
F@2D1 
FO@2E1 
FO@2F2 
FO2H2 
F@2T1 
FO2T2 
be F@2M1 
FQ2N1] 
FO2P1 
FQO2P2 
FA2S2 W7 - W12 SPARES 
FO2T2 
F92U1 
F@2U2 





* Normal for first RH782 


NOILVYNDIANOOD Y3SdWNS TANVdOVE (VW) 08ZHY 


MASSBUS DISK DRIVE REGISTER ADDRESS CALCULATION CHART 


1ST MBA BASE ADDRESS — 20010400 (TR8} 3RD MBA BASE ADDRESS — 20014400 (TR 10) 
2ND MBA BASE ADDRESS — 20012400 (TR9) 4TH MBA BASE ADDRESS — 20016400 (T R11) 
REGISTER 


NUMBER DRIVE TYPE DRIVE NUMBER 
RP RM TE 
OCTAL {DISK) {DISK) (TAPE) 


DS 












MR 
AS 
DA 
DT 
LA 
SN 
OFF 
DCA 
CCA 
ER2 
ER3 
ECCPOS 
ECCPAT 



















@®enmmonwpvomanornf WH = © 


= 
mn 





MBA BASE PHYSICAL ADDRESS TRANSLATION 


13 11 


—ia DS RS BYTE 








M = MAP REG SELECT 

| = SET IF EXTERNAL REGISTER 

DS = DRIVE SELECT # 

RS = REGISTER SELECT 

0 = ZERO TK 8347 
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MASSBUS SIGNAL CABLE PIN ASSIGNMENTS 


Massbus Signal Cable Designations 
Cable | int Polarity Designation 
Massbus 
B 2 + 
D 4 - 
eas 
F 6 + 
Pee a a are 
8 = 
K - MASS D04 
cae ae 
lise a a Faces 
12 = 
ea (oa aa 
14 + 
T 16 - 
Vv 18 + 
X |20 - 
cara 
Z 22 + 
gees 
BB [ 24 = 
cc | 25 2 MASS SCLK 
FF | 28 - 
BAA lee 
30 = 
33 - MASS CTOD 
NN | 34 + 
RR | 36 = 
TT | 38 = 
| uut39 of SPARE 
al 


*Alternate pin designation schemes 


Cable 


Massbus 
Cable B 


Note: Massbus cables are to be installed per markings on the cable. 


230 


Massbus Signal Cable Designations 


Wiw lw Giw GWitw Win nIhs Nhs Nit NIN NIN Spe ele |S Ki 


Polarity 


= 
| 


MASS D06 


MASS DO07 


MASS DO08 


MASS DO09 


MASS D10 


MASS D11 


MASS C06 


MASS C07 


MASS C08 


MASS C09 


MASS C10 


MASS C11 


MASS EXC 


MASS RSO 


MASS EBL 


MASS RS1 


MASS RS2 


MASS INIT 


MASS SPI 


SPARE 
GND 


MASSBUS SIGNAL CABLE PIN ASSIGNMENTS (CONT) 


Massbus Signal Cable Designations 
Cable | Pint | Polarity Designation 
Massbus 
B 2 + 
D 4 - 
; 
BE ME Gees 
EE MER lone 
L + 
N 12 - 
4-3 BE lai 
14 + 
T 16 ~ 
Vv 18 + 
xX 20 - 
Y [21 - MASS C15 
BB j 24 - 
sade 
DD { 26 + 
FF | 28 - 
JJ} 30 - 
LL | 32 + 
NN | 34 + 
RR | 36 = 
TT | 38 - 
| uut39 | oH | MASS FAIL 
Be aan 


g 


*Alternate pin designation schemes 


NO 
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RH780 MODULE UTILIZATION CHART 





TYPICAL 
CONFIGURATION 





-|E0- zene 
Nn/| Sua =oOonnro 


o[ Oe Beane 


«| 302 Zannw 
te) naoiIidcZzYy 2oOoodD iy 
co oaiuday =OoOdordw3w 
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SBi 


€EC 







MBA/SBI INTERFACE MBA INTERNAL REGISTERS 
M8275 SLOT | INT BUS M8276 SLOT 2 


DRIVERS 
(TRISTATE) INTERNAL BUS (TRI-STATE) 
















MSI 






INT BUS 
RECEIVERS 











CONTROL 
STORE 
(R/W,|D) 

















INTERNAL 
CONTROL/ 












MS! 






























STATUS 
REGISTERS 
TAG ADDRESS/ CONTROL 
DECODE FUNCTION STORE 
(REG SEL 
CHECK 
DRIVE SEL oT 
INT/EXT) AL 
wd met MIR ADDRESS 
REG SEL REGISTER 











SBI 
XCEIVER/ 
LATCH 







STROBE RS 








INTERNAL MIR 


REGISTER 
OPERATION 






MSI 





MiR 









MSI 


iD 
CHECK 
ie 
c 


ONFIRM 
INT BUS 
MUX 
MSI 


L LYVd ‘NVYDSVIG NDO1”8 (08ZHY) VEW 






CMD/ADRS 






















MUX SEL 
AND ENAB 
MOP 


OUTPUT DATA MUX 
(8:1 TRI-STATE) 






LOGIC 
(TRANSMIT) 
{RECEIVE} 


MSI 


MIR 







INT BUS 
RECEIVERS 








INTERNAL 8US (TRI-STATE) 4) 


ISR DATA 


TKO719 


vEC 


MASSBUS DATA PATHS MASSBUS CONTROL PATHS 
M8277 SLOT 3 M8278 SLOT 4 







INTERNAL BUS (TRISTATE) 






INT BUS 
RECEIVERS 












INT BUS 
RECEIVERS 








MDP 






MASSBUS 
DATA IN 
BUFFER 


MCP 












SILO 
DATA IN 
BUFFER 
MDP 













MASSBUS 
CONTROL 


MASSBUS 
CONTROL 
PATH OUT 
McP 





MCP 













MASSBUS 
XCEIVERS 
{CONTROL 
PATH) 








WRITE 
CHECK 

COMPARE 
MDP 


Z LYVd INVHOVIG NDO1" (O8ZHY) VEW 


MASSBUS MASSBUS 
MASSBUS DRIVE/REG CONTROL 
OUTPUT SEL PATH IN 
DATA MUX (TRISTATE) (TRI STATE) 


(4:1) 
MDP MCP MCP 





MASSBUS 
CONTROL 


ENAB 
MCP 












OUT 
BUFFER 
MDP 







MUX SEL 
AND ENAB 
MIR 






OUTPUT DATA MUX 
(2:1 TRISTATE) 





MDP 


INTERNAL BUS (TRI-STATE} 


| | TK-O720 


GETZ 


PORT CONFIGURATION REGISTER 2000X000 MPI 


31 27 23 19 15 11 07 02 00 
Se tn? 





SBI SBi SBI SBI PORT MA780 NEXUS 
PTY WRT INTLK MULT XMT IDENT (ALWAYS 
FLT SEQ SEQ XMT DUR IS 010000) 


FLT FLT FLT FLT 


SBI FAULT STATUS 


PORT INTERFACE CONTROL REGISTER 2000X004 MPI 


31 27 23 19 16 13 - is - 
RAM MRK Ce aoe ee 


BDI RAM MRK : INPUT INHB MSTR 





INTR 
EN 
BD! VDT otVOT MARK OUTPUT PI 
PTY LOST ACK INLK BDI ERR 
FLT ON ON NOT IP PTY INTR 
INPUT BDI REC iNV EN 
(MPC) 


PORT CONTROLLER STATUS REGISTER 2000X008 MPC 


31 27 23 19 1§ 4 07 03 00 
May 


ADM! XMT ADMI CACHED | EX INTLK | SINGLE| INLK (INHIBIT | SLF ADMI 
CMD DUR ID ADMI ADMI TMO STEP FF ADMI INVAL | PTY 





ABORT DURING | B20 H ARB 
FAULT 
MULT ADMI WRTH ARRH NOC/AON iVDT  ARY — INLK INVAL FORCE ERR 
XMTR = GRNT RDt /OL  ADMI WHEN DATA INIT ~—s GRNT DIS ADMI INTRPT 
FLT PARERR  ADMI ADMI  REQSTD LOST — IN ACPTD MULT EN 
B29H = B27 LL IN PROG XMTR 


MPC FLT 


TK-3394 





SY3ALSIDSY AYOWSW LYOdILTNW O8ZVA 


9E7 


PORT INVALIDATION CONTROL REGISTER 2000X00C MPC 


31 27 23 19 15 11 07 03 00 
2°25 24 «23° :22'21 #20 19°18 17” ~«*16 ID ID ip | 1D 
STARTING ADDRESS <26: 16> ARRAY SIZE 12 7 3 | 2 
CACHED 


FORCED 
BIT 
















CACHE DEVICE tDENT. 


ARRAY ERROR REGISTER 2000X010 MAT 


= a 23 ub 15 W 07 03 00 
ee) a ae 


IVOT INH HI ERR 
MAP CRD ERR LOG 


PTY TAG RATE REQ 
ERR 








CONFIGURATION STATUS REGISTER 0 2000X014 MAT 


31 27 23 19 18 1 07 03 00 
PORT POWER 
— 


ARRAY NON-CONTIG. 
INIT ERROR 
STATUS 4K ARRAY 

CHIP 

ARRAY 

ERR 


CONFIGURATION STATUS REGISTER 1 2000X018 MPS 


31 27 23 19 07 03 00 


15 1 

PRT es PRT PRT Eee ae PRT 3. PRT2 PRT 1 PRTO 
3 1, 9 

ae 


INVALIDATION IVDT FORCE 
ACK RECEIVED MAP MULT 
PRES 









0 0 oO 0 0 0 080 0 0a 0 o oO oO o oO 9 


PORT TYPE/PRESENCE 


MULT FORCE SLOW 
INLK JINLK ARB 
ACPTD 


TK 3395 





(LNOD) SHSLSIDAY AYOWAW LYOdILINW O8ZVIN 


LE? 


MAINTENANCE CONTROL REGISTER 2000X01C MAT 
31 27 23 19 






15 11 07 03 00 
 —_ 


NO. ACC SLOW BYPASS 


{VDT FORCE FORCE 
MAP ADMI ECC 
PTY GRNT 
INV PAR 

ERR 


INTERPORT INTERRUPT REQUEST REGISTER 2000X020 MPS 


31 27 23 19 15 11 07 03 00 
FROM PRT 3 FROM PRT 2 FROM PRT 1 FROM PRT O TO PRT 3 TO PRT 2 TO PRT 1 TO PRT O 


TO TO TO TO TO TO TO TO TO TO TO TO TO TO TO TO FROM | FROM | FROM | FROM | FROM | FROM | FROM | FROM 

PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT pat2 | prto 

3 2 71 0 3 2 1 0 3 2 +t O 3 2 +1 + © FROM FROM FROM FROM FROM FROM FROM FROM 
PRT3 = PRT 1 PRT1 PRT3  PRT1 PRT3  PRT1 





INTERPORT INTERRUPT ENABLE REGISTER 2000X024 MPS 


31 27 23 19 15 11 07 03 00 
TO PRT 3 TO PRT 2 TO PRT 1 TO PRT O FOR PRT 3 FOR PRT 2 FOR PRT 1 FOR PRT O 


FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM | FROM FROM FROM FROM 
PRT 3 PRT 1 PRT 3 PRT 1 
FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM 
PRT 2 PRT O PRT 2 PRTO PRT 2 PRT O PRT 2 PRT O PRT 2 PRT O PRT 2 PRTO PRT 2 PRT O PRT 2 PRT 0 








TK -3420 


(LNOD) SH3SLSIDSY AYOWAW LYOdILINW O8ZVW 


MA780 ARRAY ADDRESSES 


Array 


M8210 
256K 
512K 
768K 
1624K 
1280K 
1536K 
1792K 


2048K 
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Address 
6 

40008 
88008 
COBB 
188060 
146008 
189860 


1C 8880 


Range 


3F FFF 
7FFFF 
BFFFF 
FFFFF 
13FFFF 
17FFFF 
IBFFFF 


1FFFFF 


MA780C JUMPERS 


Wl W2 W3 W4 WS W6 W7 WS W9 W168 W11 W12 W13 W14 W15 W16 W17 W18 W19 W26 


SBI TR Level Jumpers 


Standard Port Interface Slots 3 and 4 Optional Port Interface Slots 1 and 2 






TR Wire Wrap Jumper Wire Wrap 


Level 


Jumper 





w4 W3 W2 wi F@2H1 to 


W19 F93H] to 










1 - - F@3C1 - = 7 - F@2C1 
2 = - = I F@3D1 * = - = I FG2D1 
3 = - IT - FO3E1 - - I 7 FQ2E1 * 
4 7 - I I FO3F2 = - I I FO2F2 
5 - I = oa F@3H2 - I = - FO@2H2 
6 7 TI 7 I F#@3J1 - I - I FO2I1 
7 7 I T - F83I2 = I IT = FO2J2 
8 = I IT I F63M1 - I I I FQ2M)1 
9 I - ~ - FO3N1 I 7 - ag FQ2N1 
18 I - - TI FO3P] I - = I F@2P1 
ll IT - IT - FH3P2 I - I - F@2P2 
12 I - I T F93S2 IT - T I F8#2S2 
13 I I - - FQ3T2 I I - - F@2T2 
14 I I - I FO3U1 I I = I F@2U1 
15 I I I - F93U2 I I I ~ FQ@2U2 





The memory that contains the ROM bootstrap must be at TR l. 


MA78@(S) must have the next highest SBI priority, that is, lowest TR number. 
MS78@(s) have the next highest. 
DW780(s) have the next highest. 
RH78@(s) have the next highest. 


e0ooo0°0 


If a MS78@ contains the ROM bootstrap, it must be at TR 1. If MS78@ memories are on 
the system and are to be interleaved, the second MS78@ must be at the next even TR 
number past the last MA78@ TR. 


Interrupt Level Jumpers 


Standard Port 
Slots 3 and 4 


Optional Port 
Slots 1 and 2 











Interport Interrupt 
Level 


Error Interrupt 
Level 





Ww5 





= 
Ht 


Jumper inserted. 
No jumper. 
Standard configuration. 


* 
Wow 
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MA780A JUMPERS 


Wl W2 W3 W4 WS W6 W7 WS W9 W180 W1l W12 W13 W14 W15 W16 W17 W18 W19 W228 


* * * * * * * * x * * * * * * 


Memory Starting Address Jumpers 
(Used Only on Power-Up) 


Port ] Port 2 Port 
SA23 SA22 SA23 SA22 SA23 





Multiport Number Jumpers 
(Number Visible on Control Panel) 


Signal Set Multiport 1 





Set Multiport @ 








Jumper Wl W2 


Jumper inserted. 
No jumper. 
Standard configuration. 


| 
ton ow 
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* x x * 


3 
SA22 


MA780 BACKPLANE DATA 


NOTES: 
1, 





M8210 MAY 1.75 + 2M BYTE OPTIONAL 
M8210 MAY 1.5 + 1.75M BYTE OPTIONAL 
M8210 MAY 1.25 > 1.5M BYTE OPTIONAL 
M8210 MAY 1.0—> 1.25M BYTE OPTIONAL 
M8210 MAY 756 + 1000K BYTE OPTIONAL 
M8210 MAY 512 > 756K BYTE OPTIONAL 
M8210 MAY 256 > 512K BYTE OPTIONAL 
M8210 MAY 0 256K BYTE 

M8210 MAP SELECTIVE CACHE MAP OPTIONAL 
M8261 MPS MULTIPORT PORT SYNCHRONIZER 
M8212 MDT MEMORY DATA PATH 

M8260 MAT MULTIPORT ARRAY TIMING 

M8259 MPC MULTIPORT PORT CONTROL PORT 3 


2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 





M9045 PORT 1 8D! CONNECT FROM REAR 


M9045 PORTO BDI CONNECT FROM REAR 


INSERT BLANK MODULES 7014103 IN ALL FRONT 
SLOTS CORRESPONDING TO M9045 BDI CONNECTIONS. 


THE SB] TERMINATOR (M9040) |S REMOVED IF THE 
SBI CONTINUES BEYOND THE PORT INTERFACE 
BACKPLANE. 


EACH PORT INTERFACE BACKPLANE MOUNTS INTO 
A DIFFERENT CPU CABINET. 


IF ADDITIONAL MEMORY STORAGE iS TO BE ADDED 
TO THE MA780, IT MUST 8E CONTIGUOUS WITH THE 
EXISTING MA780 MEMORY. FOR EXAMPLE: IFA 
256K BYTE BOARD (M8210) IS ADDED TO A 512K 
BYTE SYSTEM, THE NEW BOARD MUST BE LOCATED 
IN SLOT 6 AS THE 512 — 756K BYTE. IF THE MEMORY 
STORAGE BOARDS ARE MISCONFIGURED, A RED 
LED ILLUMINATES ON THE M8260 MODULE IN SLOT 
12. 


won — 


M9045 PORT 3 BDICONNECT FROM REAR OPTIONAL 

M8259 MPC MULTIPORT PORT CONTROL PORT 2 OPTIONAL 
M9045 PORT2 BDI CONNECT FROM REAR OPTIONAL 

M8259 MPC MULTIPORT PORT CONTROL PORT 1 


M8259 MPC MULTIPORT PORT CONTROL PORTO 


PORT 3 
INTERFACE BACKPLANE 
(OPTIONAL) 







-— 






w N 











PORT 2 
INTERFACE BACKPLANE 
(OPTIONAL) 








+ 





PORT 1 
INTERFACE BLANKPLANE 






= 


OPTIONAL 






ad; a 


& wh 





PORTO 
INTERFACE BACKPLANE 
{SEE NOTE 3) 







SEE NOTE 2 2 
3 


4 


SEE NOTE pote 
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M8210 MEMORY ARRAY CARD MNEMONICS 


The following table shows the crosS-correJation between the 
mnemonic when the card is used in the MS788 main memory and the 
MA78@ multiport memory subsystem of the VAX-11/78@0 system. The 
M821@ array card, in addition to its identical memory storage 
function in both memories, is used (one card) as the invalidate 
map of the multiport memory. 


As Array Card in MA78@ As Invalidate Map in MA78@ 
As Array Card in MS786 Multiport Memory Multiport Memory 
Main Memory Pin Pin 
BUS ENAB ARRAY OUT H EL] MATJ ARY OUT EN H EL] MPSK INVAL OUT EN 


AJ] BUS INVAL DAT PQ@9 
AH2 BUS INVAL DAT P#@1 
AF1 BUS INVAL DAT P92 
AE1l BUS INVAL DAT P@3 
DL1 BUS INVAL DAT P@4 
EB1 BUS INVAL DAT P@5 
DP2 BUS INVAL DAT P@6 
DR2 BUS INVAL DAT P@7 
AN] BUS INVAL DAT Bae 
AM1 BUS INVAL DAT B@l 
AL] BUS INVAL DAT B@2 
AK1 BUS INVAL DAT B@3 
BAl BUS INVAL DAT BQ@4 
AV2 BUS INVAL DAT B@5 
AU] BUS INVAL DAT B&@6 
AR] BUS INVAL DAT B87? 
BE1 BUS INVAL DAT B8 
BD1 BUS INVAL DAT B69 
BC1l BUS INVAL DAT B1@ 
BB1 BUS INVAL DAT Bll 
BK] BUS INVAL DAT B12 
BJ1 BUS INVAL DAT B13 
BH2 BUS INVAL DAT B14 
BF] BUS INVAL DAT B15 
BPl BUS INVAL DAT B16 
BN] BUS INVAL DAT B17 
BM1 BUS INVAL DAT B18 
BL] BUS INVAL DAT B19 
BV2 BUS INVAL DAT B28 
BU2 BUS INVAL DAT B21 
BS1 BUS INVAL DAT B22 
DR1 BUS INVAL DAT B23 
CK2 BUS INVAL DAT B24 
CJ2 BUS INVAL DAT 825 
CM1 BUS INVAL DAT B26 
CK1l BUS INVAL DAT B27 
BH2 BUS INVAL DAT B28 
CF2 BUS INVAL DAT 829 
CE2 BUS INVAL DAT B38 
CD2 BUS INVAL DAT B31 
DV2 BUS INVAL DAT B32 
DU2 BUS INVAL DAT B33 
DT2 BUS INVAL DAT B34 
DS2 BUS INVAL DAT B35 
ED1 BUS INVAL DAT B36 
EE1 BUS INVAL DAT B37 
EF2 BUS INVAL DAT B38 
EH2 BUS INVAL DAT B39 
EJ2 BUS INVAL DAT B4g 
EK2 BUS INVAL DAT B41 
EL2 BUS INVAL DAT B42 
EM2 BUS INVAL DAT B43 


BUS MOS DAT C#@@ 
BUS MOS DAT C@] 
BUS MOS DAT CA#2 
BUS MOS DAT C@3 
BUS MOS DAT C@4 
BUS MOS DAT C@5 
BUS MOS DAT C@6 
BUS MOS DAT C97 
BUS MOS DAT L@@ 
BUS MOS DAT L@]1 
BUS MOS DAT L#@2 
BUS MOS DAT L#3 
BUS MOS DAT L@4 
BUS MOS DAT L@5 
BUS MOS DAT L@6 
BUS MOS DAT L®@7 
BUS MOS DAT L@8 
BUS MOS DAT L#@9 
BUS MOS DAT L1@ 
BUS MOS DAT Lll 
BUS MOS DAT L12 
BUS MOS DAT L113 
BUS MOS DAT L14 
BUS MOS DAT L15 
BUS MOS DAT L16 
BUS MOS DAT L17 
BUS MOS DAT L18 
BUS MOS DAT L1i9 
BUS MOS DAT L20 
BUS MOS DAT L21 
BUS MOS DAT L22 
BUS MOS DAT L23 
BUS MOS DAT L24 
BUS MOS DAT L25 
BUS MOS DAT L26 
BUS MOS DAT L27 
BUS MOS DAT L28 
BUS MOS DAT L29 
BUS MOS DAT L3@ 
BUS MOS DAT L31 
BUS MOS DAT U@#@ 
BUS MOS DAT U@1 
BUS MOS DAT U@2 
BUS MOS DAT U83 
BUS MOS DAT U@4 
BUS MOS DAT U@5 
BUS MOS DAT U#@6 
BUS MOS DAT UA7 
BUS MOS DAT UA8 
BUS MOS DAT US9 
BUS MOS DAT U18 
BUS MOS DAT U11l 


fo oN oiabe oka one eb sina oie sine Hike hae rine ois ofbe sie Bo > aks oe oaks oie oie ofhe os ois ofa oye + EE« elke hte > ibe vite oie oBks ollie ole oBs ofike olin oEE« > ita niike OM« oie oie baES +e ole oie ollie +e ofits ita » 
Cer Se Orr Ce ee rere rere eer Pere rP rer errer err rrr rr rrr er RSet nears SS 
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M8210 MEMORY ARRAY CARD MNEMONICS (CONT) 


As Array Card in MA78@ As Invalidate Map in MA78@ 
As Array Card in MS78@ Multiport Memory Multiport Memory 
Main Memory Pin Pin 
BUS MOS DAT U12 H ER2 BUS INVAL DAT B44 L 
BUS MOS DAT U13 H ES2 BUS INVAL DAT B45 L 
BUS MOS DAT Ul14 H EP2 BUS INVAL DAT B46 L 
BUS MOS DAT UI15 H EF1 BUS INVAL DAT B47 L 
BUS MOS DAT U16 H EV2 BUS INVAL DAT B48 L 
BUS MOS DAT U17 H EU] BUS INVAL DAT B49 L 
BUS MOS DAT U1& H EU2 BUS INVAL DAT B5@ L 
BUS MOS DAT U19 H ET2 BUS INVAL DAT B51 L 
BUS MOS DAT U28 H FJ2 BUS INVAL DAT B52 L 
BUS MOS DAT U21 H FH2 BUS INVAL DAT B53 L 
BUS MOS DAT U22 H FF2 BUS INVAL DAT B54 L 
BUS MOS DAT U23 H FE2 BUS INVAL DAT B55 L 
BUS MOS DAT U24 H FP2 BUS INVAL DAT B56 L 
BUS MOS DAT U25 H FP1 BUS INVAL DAT B57 L 
BUS MOS DAT U26 H FM2 BUS INVAL DAT B58 L 
BUS MOS DAT U27 H FL2 BUS INVAL DAT B59 L 
BUS MOS DAT U28 H FU2 BUS INVAL DAT B68 L 
BUS MOS DAT U29 H FV2 BUS INVAL DAT B6él L 
BUS MOS DAT U38 H FT2 BUS INVAL DAT B62 L 
BUS MOS DAT U31l H FS2 BUS INVAL DAT B63 L 
BUS OUT SEL L CD1 GND CD1 GND 
MAY CHIP 16K L FR1 BUS 16K CHIP L FRI BUS 16K CHIP L 
MAY CHIP 4K L FS1 BUS 4K CHIP L FS1 BUS 4K CHIP L 
MAY IN 15 L FB2 BUS PRES BIT @7 H FB2 INVAL MAP PRES L 
MCNB CAS L CJ1 MATJ ARY CAS L CJ1 MPSK INVAL CAS L 
MCNB INIT H DB1l MATR INIT H DB1l MATR INIT H 
MCNB MUX CNTRL H CLI MATJ ARY MUX CNTRL H CL1 MBSK INVAL MUX CNTRL L 
MCNB READ H DL2 MATJ ARY READ H DL2 MPSK INVAL READ H 
MCND ARY EXT H DA1 MATA ARY ADR 14 H DAl MATA ARY ADR 14 H 
MCND ARY ADR @1 H DB2 MATA ARY ADR @1 H DB2 MATA ARY ADR @1 H 
MCND ARY ADR 62 H CV2 MATA ARY ADR @2 H CV2 MATA ARY ADR @2 KH 
MCND ARY ADR @3 H DJ2 MATA ARY ADR 63 H DJ2 MATA ARY ADR 83 H 
MCND ARY ADR @4 H DH2 MATA ARY ADR 64 H DH2 MATA ARY ADR @4 H 
MCND ARY ADR #85 H CT2 MATA ARY ADR @5 H CT2 MATA ARY ADR @5 H 
MCND ARY ADR 66 H DK2 MATA ARY ADR @6 H DK2 MATA ARY ADR 66 H 
MCND ARY ADR @7 H DFl MATA ARY ADR 68 H DF] MATA ARY ADR @8 H 
MCND ARY ADR 68 H DF2 MATA ARY ADR 69 H DF2 MATA ARY ADR 99 H 
MCND ARY ADR 69 H CR2 MATA ARY ADR 16 H CR2 MATA ARY ADR 180 H 
MCND ARY ADR 18 H CS2 MATA ARY ADR 11 H CS2 MATA ARY ADR 11 H 
MCND ARY ADR 11 H DD1 MATA ARY ADR 12 H DD1 MATA ARY ADR 12 H 
MCND ARY ADR 12 H DEl MATA ARY ADR 13 H DE1 MATA ARY ADR 13 H 
MCND ARY ADR 13 H DM2 MATA ARY ADR 15 H DM2 MATA ARY ADR 15 H 
MCND ARY ADR 16 H CM2 MATA ARY ADR 16 H CM2 GND 
MCND ARY ADR 17 H CP2 MATA ARY ADR 17 H CP2 GND 
MCND ARY ADR 18 H CL2 MATA ARY ADR 18 H CL2 GND 
MCND ARY ADR 19 H CN1 GND 
MCND ARY CS L DCl MATA ARY ADR #7 H DC] MATA ARY ADR @7 H 
MCND RAS L CPl MATJ ARY RAS L CPl MPSK INVAL RAS L 
MCND REF CYC H DJ1 MATK REF CYC H DJ1 MPSK INVAL REF CYC H 
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M8212 DATA PATH/ECC CARD MNEMONICS 


The following table of Signal mnemonics for the M8212 data 
path/ECC shows the cross-correlation between the mnemonic when the 
card is used in the MS786 main memory and the MA78@ multiport 
memory subsystem of the VAX-11/78@ system. The M8212 serves an 
identical function in both memories. 


As Used in MS788@ As Used in MA78@ 

Main Memory Multiport Memory 

MCNA ARY RD EN H DU1 MATK ARY RD EN H 
MCNA CLR L EB] -MATI CYC “CLR L 
MCNA ECC EN G FU] MATJ ECC EN H 
MCNA RD DAI] EN L ED2 MATK RD DAT EN L 
MCNA RD LO SEL L ECl MATK RD LO SEL L 
MCNA WR EN LO H EJ1 MATJ WR EN LO H 
MCNA WR EN UP H EF] MATJ WR EN UP H 
MCNB ARY DAT CK H DM1 MATJ ARY DAT CK H 
MCNB CHK BIT DAT CK H DD2 MATJ CHK BIT DAT CK H 
MCNB CHK DAT CK H DD2 MATJ CHK BIT DAT CK H 
MCNB INIT H DB2 MATR INIT H 

MCNB MSK CLR L DF2 MATJ MSK CLR L 
MCNB RD EN H EL1 MATJ RD EN H 

MCNB READ H DJ1 MATJ GEN ECC L 
MCNB TAG CLK L DF1l MATJ TAG CLK L 
MCNB UNCOR ERR CLK L DE2 MATJ UNCORR ERR CLK L 
MCNB XMT DAT CK H EAL MATJ XMT DAT CK H 
MCNE CRD INH L EM1 MATF CRD INH L 
MCNE DIAG EN L FS1 MATE DIAG EN L 
MCNL FRC CHK O H FR1 MATD FRC CHK O H 
MCNL FRC CHK 1] H FP] MATD FRC CHK 1 H 
MCNL FRC CHK 2 H FN1 MATD FRC CHK 2 H 
MCNL FRC CHK 3 H FM1 MATD FRC CHK 3 H 
MCNL FRC CHK 4 H FL] MATD FRC CHK 4 H 
MCNL FRC CHK 5 H FK2 MATD FRC CHK 5 H 
MCNL FRC CHK 6 H FK1 MATD FRC CHK 6 H 
MCNL FRC CHK 7 H FJ1 MATR FRC CHK 7 H 
MDTC SYN 2 H FD1 MDTA SYN 2 H 

MDTE FULL WR EN H DJ2 

MSBH ADR O BUS L CMl1 MATH ADR ON BUS L 
MSBH DAT O BUS L CL1 MATH DAT ON BUS L 
MSBJ FL EXT H DR1 BUS ADMI EXT H 
MSBJ FL WR H DPl1 BUS ADMI B29 H 
BUS CMD ARY H DS1 SUB ADMI B29 H 
BUS FL INF @@ H AA1l1 BUS ADMI B@@ H 
BUS FL INF @1 H AB2 BUS ADMI B@l H 
BUS FL INF @2 H AD2 BUS ADMI B@2 H 
BUS FL INF @3 H AE2 BUS ADMI B@3 H 
BUS FL INF 64 H AF2 BUS ADMI B@4 H 
BUS FL INF 45 H AJ2 BUS ADMI B@5 H 
BUS FL INF @6 H AK2 BUS ADMI B@6 H 
BUS FL INF @7 H AL2 BUS ADMI B@? H 
BUS FL INF @8 H AM2 BUS ADMI B@8 H 
BUS FL INF 609 H AR2 BUS ADMI B@9 H 
BUS FL INF 16 H AV2 BUS ADMI B1l@ H 
BUS FL INF 11 H BAl1 BUS ADMI Bll H 
BUS FL INF 12 H BB2 BUS ADMI B12 H 
BUS FL INF 13 H BD2 BUS ADMI B13 H 
BUS FL INF 14 H BE2 BUS ADMI Bl4 H 
BUS: FL INF -15. -H BK2 BUS ADMI B15 H 
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M8212 DATA PATH/ECC CARD MNEMONICS (CONT) 


As Used in MS78@ 
Main Memory 


BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 


FL 
FL 
FL 
FL 
FL 


INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
MSK 
MSK 
MSK 
MSK 


16 
be; 
18 
19 
20 
21 
22 
23 
24 
25 
26 


BUS X PAR 1 H 


jo one oBbeonne ogre ore ofta sara oaha sine bake oie ako PEs ORs ORES P) 


As Used in MA78@ 
Multiport Memory 


BM2 
BP2 
BR2 
BS] 
BV2 
CAl 
CB2 
CEZ 
CF2 
CH2 
CJI2 
CK2 
CL2 
CM2 
CR1 
CR2 
DM2 
DL1 
DK2 
DL2 
DK1 
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BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 


ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 


B16 
B17 
B18 
B19 
B29 
B21 
B22 
B23 
B24 
B25 
B26 
B27 
B28 
B29 
B38 
B31 
MSK 
MSK 
MSK 
MSK 
Pl H 


WNHrAMMMmMOoAIoMmMaAe rat aatte st 


mmc om 


9vC 


SB} TOCPUA 


M8258 
MULTIPORT 
INTERFACE 


MODULE (MP1} 
(RESIDES IN CPU 
A CABINET) 





15 COMMAND AND STATUS LINES MODULES 


43 BIDIRECTIONAL LINES (FOR 
COMMAND/ADDRESS, MASK, 


BIDIRECTIONAL INTERCONNECT (BDi) 
13 COMMAND AND STATUS LINES 
val 


ID, AND PARITY) 
M8259 
MULTIPORT 


CONTROLLER 
MODULE (MPC} 





ADDRESS/DATA 
/MASK INTERCONNECT 


4 INFORMATION LINES 
25 COMMAND LINES 















M8212 

DATA PATH/ECC 
MODULE 

(MOT) 





MEMORY ARRAY 
INTERCONNECT (MAI} 
19 ADDRESS LINES 

72 DATA LINES 
9 CONTROL LINES 


8 PRESENCE BIT LINES 
(1 PER BOARD) 


SBI TO CPU B 










M8258 
MULTIPORT 
INTERFACE 
MODULE (MPI) 
(RESIDES IN CPU 
B CABINET} 


SBI TO CPUC 


M8258 
MULTIPORT 
INTERFACE 
MODULE (MPI) 
(RESIDES IN CPU 
C CABINET} 


$81 TO CPU D 


M8258 
MULTIPORT 
INTERFACE 


MODULE (MPI) 
(RESIDES IN CPU 
OD CABINET} 





MEMORY CONTROL SECTION 


DATA PATH TIMING 


TIMING INPUTS 


i ECC DIAGNOSTIC eae | 


15 FEET OF CABLE 
SEPARATES THESE 


ii 


M8259 
MULTIPORT 
CONTROLLER 
MODULE (MPC) 


MB259 
MULTIPORT 
CONTROLLER 


MODULE (MPC) 





































M8210 
MULTIPORT MULTIPORT INVALIDATE 
ARRAY TIMING SYNCHRONIZER MAP 


AND CONTROL 
MODULE (MAT} 






(OPTIONAL) 






ALL MOOULES EXCEPT M8258 MULTIPORT INTERFACE MODULES 
(IN CPU CABINET) PLUG INTO MULTIPORT CONTROLLER BACKPLANE. 


EACH M8210 ARRAY CARD STORES 32,768 72 BIT WORDS (256 K BYTES). 


MULTIPORT CONTROLLER CAN ACCOMMODATE UP T ) 8 M8210 MEMORY 
ARRAY CARDS, PROVIDING A TOTAL MAXIMUM STORAGE CAPACITY OF 
2 MEGABYTES. 















TK t6aT 


WVYOVIO 1001S AYOWAW LYOdILINW O8ZVW 


Lye 


MARK CONTROL 
ercen AND TIMEOUT 
LOGIC 


BUS SBI TAG<2:0> BUS BDI TAG<1:0> 


BUS SBI REQ<7:4> INTERRUPT MPIB.N.M.P,R BDI CONTROL INFO 
LOGIC DRIVERS 


MPIJ,.K 


BUS SBI FAULT BDI CONTROL INFO 
RECEIVERS 
MPIB,F PARITY BUS BDI P<t:0> 
ss 55 
; MPC8,C,0,M,N,P,T 
BUS SBI CONF<1:0> CONFIRMATION 


LOGIC 


RAM ADDRESS 
AND 
CONTROL LOGIC 


BUS SBI (T, PD, PD) CLKS BUFFERED ECL CLKS 


j DATA PATH : 
| BUS S811. 00> Se eee 


BUS SBI DEAD SED MPIA.EF.HKLAS 
BUS SBI UNJAM |_| PWR FAIL AND 
UNJAM LOGIC 
MPIB.H.M INVALIDATE 
LOGIC 

S SBI TR<15:00> SBI 

dale odie ARBITRATION 
BUS SBI 1D<4:0> uiseae BUS BDI 1D<4:0> 


MPiB,F,L,M,N,P,U 


BUS SBI M<3:0> MASK LOGIC BUS BDI MSK<3:0> 





TK-1449 


WVYSVIG 49018 


(8G6Z8W) JINGOW 3J0VSYSLNI AYOWSW LYOdILINW O8ZVI 


8b7~ 















TAG LOGIC 


MPCB,L,P 


BDI TO MPC AND ADMI 
DATA PATH LOGIC 


MPCA,B,D,E,J 


ADM! AND MPC TO BDI 
DATA PATH LOGIC 


i 


MPCA,F,H,J,K,R,T 









ADDRESS COMMAND 
AND VO BUFFER 
FUNCTION DECODE BDI 
DECODE CONTROL 


MPCC,L,M MPCN 


COMMAND 
BUFFER 
ADMI 
CONTROL 


MPCE,L 


tNTERLOCK 
MPCB,F,H,P,R WRITE AND 


DATA 
MARK 
EXPECTED CONTROL 


ID LOGIC 
ADMI 


MPCB.E LATCH ENat 




















MASK AND PARITY 
LOGIC 









MPCM,R 


TK 1648 


WVY¥SVIG 49014 


(6SZ8W) JINGOW YHATIOYLNOD AYOWIW LYOdILINW O8ZVW 


6c 












READ SEL, 
CYCLE RD DATA EN READ DATA RETURN FLAGS 
TYPE # 2 








COMMANG ADDR ON BUS 
SIGNALS | ADM! TRANSFER 


DECODE 


3 | (MATH) 


ADMI HOLD NEXT DATA REQUEST 
REFRESH GRANT 






ADMI TRANSFER 
TIMING 









START ARRAY CYCLE 
END OF READ 








ENABLE ARBITER 
REFRESH REQUEST 



















PORT POWER OFF LINE 
STATUS 
COMMAND MAP TIMING BUSY 
ANEIG. PORT ERROR 
wear) COMMAND erate 
BITS 28: ERROR REGO CONFIG. ERR 
ERROR IN XFER “ 
CHECK BITS 0-15 (MAT D,E.F) 
{MATH} INIT STATUS 
BORT 
WEMTEAES PARITY ERROR BOREERED ECC Te ane 
ADDR ON BUS ADMI MAINT a 
12. | eONTAOL ECC BYPASS 
purrereD) VO 1/0 COMMANDO REGISTERS FORCE ECC ERROR 
ADM ADDRESS (MAT D,E,F} ARRAY ACCESS 
6 DECODE 1/0 ADDR SELEC RIGABLE 
appress L/MATR) MAP PARITY INVERT 
alte LATCH ERROR ADR 
VO 16 BITS 
PARITY INVAL MAP 
ODD GENERATOR PARITY ERROR 






PARITY (MATN,P} 












BITSO— 31 
10 DATA 
MASK 0, 1 
10 RD DATA EN 


ADMI B(29:31) 










{(MATC) 






DATA ON BUS | END OF 





FRONT END 
ARRAY 
TIMING 
(MAT J,K) 












ARRAY CAS 
ARRAY MUX CNTRL 








ARRAY 
Carrs | REGISTER 
ERROR 


BUFFERED (MATD,E,F} 





BUFFERED 


32 BIT = ADMI (32) 


2 rr > LATCH 
BUFFER 
4 BIT 
LATCH 
(MATC) 
EVEN PARITY 0,1 2 2 BIT 


LATCH 
(MATC} 
























CRD INHIBIT 

20 BIT ADORESS 

ERROR SYNDROME 
BITS 0 — 18 

BITS 27, 29, 31 


START '(O CYCLE 
END OF WRITE 


ERROR IN XFER 





TO WRITE ENABLE 


MEMORY |TIMING BUSY 


REFRESH GRANT 


END OF TIMING 
REFRESH (MATJ) DATA CLOCK 


READ ARRAY 





ADDR ON BUS 





MOS CHIP ADDRESS 114 


COMMAND ARRAY 
COMMAND WRITE 
COMMAND EXT. 





PARITY | ERROR 
















tO DATA READY INITIATE 


READ DATA 
TRANSFER 
LOGIC 
(MATK) 









ECC CHECK CLOCK 
READ ERROR 









IO READ 
DATA ENABLE READ 
FULL WRITE DATA 
EXPECTED 















ECC BYPASS ERROR 


CORRECTION 
REWRITE CORRECT 





ECC ENABLE 
TAG CLOCK 
UNCORRECTABLE 
ECC CHECK CLOCK ERROR CLOCK 
COMMAND FULL WRITE 
ARRAY OUT ENABLE SIGNALS READ ERROR 


CHECK BIT DATA CLK 


ARRAY DATACLK REWRITE CORRECT 
XMIT DATA CLK DATA CLOCK 













WRITE ARRAY 
TIMING 
{MAT J) 


END OF WRITE 


ADDRESS BIT 0 GENERATE 
ECC ENABLE 


WRITE ENABLE LO 











ARRAY BOARD 















































& BANK 
gellar 4 WRITE ENABLE UP 
BU SEL ~ 4BITS 2 
ARRAY READ 
INIT 
(MATB,R) 
ARRAY ADDR REFRESH 
1714 
REFRESH INIT 
REQUEST ADDRESS 
REFRESH GENERATION 
GRANT & 
TIMING 
+5V BAT 









ARRAY SIZE ARRAY PRESENCE 


BITS 






ENCODER & 
4K/16K CONFIG. 


INIT STATUS 
CONFIG ERROR BTEC GH INIT IN PROGRESS 


NON CONTIG (MATB} 4K/16K LINES 


TK 4176 


WVHOVIG NIO1E (09Z8IN) JINGOW 


TOYLNOD GNV ONIWIL AVYYV AYOWIW LYOdILINW O8ZVIN 


0SZ2 













MAT MPC MAP MPC MAT MAT = MAP MAT MAT 
ADR ON BUS maP | map | PORT | MAPGO MAP 
DAT ON BUS crc | pres| TYPE | INIT TMG sda 
RO DATTOADMI ‘| CMPT REFRESH | BSY 
MAP PTY DISABLE 
REG WRITE CLK CMD ABORT mae. CTAL pd oe 
MAP ACC EN =a ena 
OUT EN 


BUS ADMI<B31,829,827 ADDRESS/ 
B20,818,817,816,B10: JFUNCTION 
BOO> 1D1,1D0 LATCH 


MPSL,M 












ADDRESS/ 
FUNCTION 
OECODE 


MPSJ 


INVALIDATE MAP 
TEMING & CONTROL 









INVALIDATE MAP DATA PATH 














ADDRESS ON BUS MPSF,H,K 


MPSA,B,C,0.E 

















































































































SEND IVOT 8 vor 
BACKUP MODE 
LOGIC INIT DCLO/POWER 
BACKUP 
ial SOLON DETECTION 
BUS AOM!<B32:800>] weseMm BUS RECV ADM1<B31:B00> LATCH BIT<7:0> MPSU 
: RECV PTY BIT 
READ DATA 
et MULTIPLEXER |_ 9 COLD START, aay nape 
LOGIC INIT 
PARITY BUS RECV ADMI MPSP.R ‘as MAT 
BUS ADMI P1 : 
GEN Kus RECV ADMI<B31:800 <831:800> . 
MPSL.M BOOTSTRAP 4:1 MUX 
ROM (16 BITS) 
1K X 32 
745280 READ SELECT 0 74.8253 
DATA ON BUS 
BUS ADMI<632:800> 8US RECV ADMI<B31:800> CLK REQST REG 
CLK ENAB REG 
Ln PNTERFORT INTERRUPT REQUEST REGISTER, [INTERRUPT 
INTERPORT INTERRUPT ENABLE REGISTER a MPC 
BUS RECV ADMI <B31:B00 
REQUEST MPSS,T UNJAM oo 
INTERLOCK ARBITER 
Sant MPSR,V.W,X 
ACCEPT 
CONFIGURATION STATUS 4 
aay ARB BUS RECV ADM! <B15:8125) REGISTER 1 NER ORANT ENS MPC 
MPC MPC MPC MPC MPSH,R IVDT ACK 2. ape 


PORT TYPE MAP PRESENT 
GRANT ACCEPTED 


BUS INVAL DAT<B63:B00,P07 :POO> 


BUS INVAL DAT <863:B00,P07:PO00> 


MAP 


























TK 2194 


WVYOVIC 19018 


(LOZSW) JINGOW YSZINOYHONAS AYOWSW LYOdILINW O8ZVW 


LGC 







64 
8 
MAP DATA LATCH 
MPSA 8:64 BIT DEMUX 
64 64 748373 MAP DATA BUFFER 
BUS INVAL DAT<863:B00> L MPSE 
74S373 


8 
MAR ANT BUS RECV ADMI<807:B00> H 











64:8 MUX 
O} BYTE MUX 
748151 


ueyyyey, 


(TO READ DATA MUX} 


BIT MUX 
MPSD 
















SEND IVDT H 
{TO PORT CONTROLLERS) 


MAP INIT L O 


MAP PTY DISABLE L O 


MPSC 


RECV PTY BIT H 
(TO READ DATA MUX) 


MPSC 





8 







BUS INVAL DAT<PO7:PO00> L 







MAP PTY ERR L 
(TO TIMING & CONTROL BOARD) 


MAP PRESENT H O 


REFRESH CYCLE H Q 


- MPSC 
RECV ADDR A27H 


MPSC 


TK-3390 


WVYSVIC HO01E8 


HLVd VLVG dV 3LVGITVANI AYOWSW LYOdILINW 08ZVW 


CSC 


PRTOINLK REQ 







PRT1 INLK REQ 






SECOND 
LATCH 





TIE-BREAKER 





4x4 
PENDING 
GRANT 

FILE 






PRT2 INLK REQ 






PRTZ INLK REQ 






ARB INPUT 
CLK1 







ARB INPUT CLK2 
LAST GNT B1 









FILE 
REAO/WARITE 
POINTERS 









PENDING 
MPSW 





PENDING STATUS 
AND 
LAST GRANT 









P3 PENDING 


PO PENDING 


PRTO ACPT INLK 
PRT1 ACPT INLK 
PRT2 ACPT INLK 
PRT3 ACPT INLK 


OUTPUT 
TIMING 
CHAIN 


GRANT 
ENABLE 


PRTOINLK GNT 


PRT1INLK GNT 


PRT2 INLK GNT 


PRT3INLK GNT 


TK -3399 


WVYSVIC HOOT" 


YALIGYV HOO TYSLNI AYOWAW LYOdILINW O8ZVIN 


EGC 


BUS ADMI B (31:00); BUS ADM] MASK (03:00) 










8 SYNDROMES TO CONFIGURATION REG ‘C’ (M8213) 


SYNDROME 











































2 TAG LINES cer 
CONTROL ERAOs 
LOGIC TRANSMIT DATA FLAGS 
BUS ADMI CORRECTION 
8 (31:00) 8 MASK CONTROL LOGIC 64 CORRECTION FLAGS 


SIGNALS MDTD,F 


64 CORRECTED 
DATA BITS 























BUS MOS DATA UPPER 











BUS MOS DATA XX 






WRITE WORD<31:00> 

DATA UPPE R<31:00> 

LATCH LOWE R<31:00> 64 DATA BITS 
(UPPER 


WORD) UPPER/LOWER 


WORD PARITY 
CHECK PARITY 


M8214 





MOTA,B,C MOTC MDTS 














SIGNALS 
64 ARRAY 
BUS MOS DATA DATA LINES CHECK BITS 
LOWER WORD TO MOS 


<31:00> ARRAY 
8 CHECK BITS 









8 CHECK BITS TO MOS ARRAY 


8 DIAGNOSTIC CHECK BITS 







8 CHECK BITS 
FROM MOS ARRAY 


MEMORY ARRAY INTERCONNECT 


TK -3448 


WVYOVIG HN0719 


(ZLZ8W) JINGOW 993/HLVd VLVG AYOWAW LYOdILINW O8ZVIN 


DR780 REGISTERS 


DCR ADDRESS REGISTER 


3130 29282726 25 242322 212019181716 13121110 09 08 


ET ]+Jo]oJofofoo]o}o]o]o]olo] tano. Joo] es] ec. aponess 


PAGE SELECT 





TK -4608 


DCR READ REGISTER 
pup 
DCB" | DCB* 


3130 29 28 27 26 25 24 2322 212019 1817 16 15 141312 1110 0908 07 06 05 0403020100 


cree ee LL dt a ieelalsislelels 









ID2 TO STATUS 
DI STALL 





WSQ MXT EXT PWR_- PKT DCR RDS 





FLT FLT ABT UP iNT HLT IDI TO STATUS 
BIT FUNCTION BIT FUNCTION 
31. PARITY FAULT 19 PACKET INTERRUPT 
30 WRITE SEQUENCE FAULT 18 ABORT 
29° UNEXPECTED READ DATA 7 HALT 
28 UNUSED 16 CORRECTED READ DATA 
27) MULTIPLE TRANSMITTER FAULT 15 READ DATA SUBSTITUTE 
26 TRANSMITTER DURING FAULT 14 COMMAND/ADDRESS TIME OUT !D1 
25 UNUSED 13 READ DATA EXPECTED TIME OUT !D1 
24 EXTERNAL ABORT 12 RECIEVED ERROR CONFIRMATION ID1 
23 POWER DOWN 11 DATA INTERCONNECT STALL 
22 POWER UP 10 COMMAND/ADDRESS TIME OUT !D2 
21 UNUSED 9 READ DATA EXPECTED TIME OUT ID2 
20 INTERRUPT ENABLE 8 RECIEVED ERROR CONFIRMATION !D2 


7>0 30 (4g) ADAPTER TYPE CODE 
*DCB = CONTROL CODE 
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DR780 REGISTERS (CONT) 


DCR WRITE REGISTER 


31 15 14 


20018000 


FIELOB_ ¢coNTROL 


FIELDA 
14 13 «12 10 9 8 
0 0 0 NO OPERATION 0 0 0 
o 0 1 CLEAR CORRECTED READ DATA 0.0 0 
o 1 «O SET EXTERNAL ABORT Oo 1 =O 
Oo 1 41 CLEAR PACKET INTERRUPT oO 1 1 
1 0 O RESET + 0 90 
1 oO 1 SET OUT OF SEQUENCE TEST 
1 1 #0 CLEAR OUT OF SEQUENCE TEST 1 0 1 
1 1 1 NO OPERATION 1 +t O 
1 tT 1 


DR780 UTILITY REGISTER 


313029 28 2726 25 24 


121110 0807 


121110 0807 00 





NO OPERATION 

CLEAR POWER UP 

CLEAR POWER DOWN 

NO OPERATION 

CLEAR ABORT INTERRUPT AND READ 
DATA SUBSTITUTE 

CLEAR INTERRUPT ENABLE 

SET INTERRUPT ENABLE 

CLEAR HALT 


TK -4617 





PE | Cl |EDI wes 
PE |PE {CI VAL 
ABT| PE 
DI WCS FRC 
PE PE ODI 
PE 
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DATA RATE 
FF THRU FC ARE NOT VALID 


TK-4607 


DR780 TR ARBITRATION JUMPER AND WIREWRAP SELECTION 


TR TR TR TR Wirewrap 

Signal SELD SELC SELB SELA F@2L2 
Name L L L L To 

TR No. W4 W3 W2 Wl 

1 -- -- -- -- F@2C1 
2 -- = -- i F@2D1 
3 -— a= I == F@2E1 
4 -~ -- I I FO2F2 
5 om I -_— == F@2H2 
6 -- t -- I F@2T1 
i -- I I <= F@2J2 
8 -- I I I F6@2M1 
9 i -- -- ~~ F@2N1 
18 I -- -- t FA2P1 
11 I -- I -- F@2P2 
12 | -- I iT FQ@2S2 
13 I T -- -- FQ@2T2 
14 I I -- I F@2U1 
15 I I Z -- F@2U2 
16 I I I I -- 


TR Level Jumper - TR arbitration level jumpers for the first DR78@ 
are W4 and W3, for a TR number of 13. TR arbitration level 


jumpers for the second DR78@ are W4, W3, and Wl, for a TR number 
of 14. 


TR Wirewrap - Wirewrap BUS SBI TRXX L for the first DR78@ from 
FO2L2 to FO2T2. Wirewrap BUS SBI TRXX L for the second DR789 from 
FO2L2 to F@2U1. 


DI Clock Jumper Select - If the DR78@ is to be the clock source 
for the DI, then jumper W8 on the backpanel should be installed 
anywhere from W9 through W12 (these jumpers not used by the 
DR780). If the customer's device is to be the source of the DDI 
clock, then install the jumper on W8. 


MSEL Jumper Select - Install the jumper at W7 if the DR78@ is not 
going to perform DDI arbitration, or be its master. If the DR78@ 
is to be the master device, the jumper should be installed on any 
pins from W9 through W12. 
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DR780 BACKPLANE 


w1 
Ww2 
W3 
w4 
W5 
Ww6 
W7 
W8 
wg 
wi0 
W111 
W12 


J16 


A 
J1 J7 
W 
1) C) 

J2 J8 
J3 J9 
|) & 

J4 J10 
J5 J11 
) C | 
J6 J12 

W5N4N3 Og 
SE Ele Le op—sne 
el (sl2 yy N 
+5V 
* PIN 1 
(REAR VIEW) 


TK-5157 
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DR780 BACKPLANE (CONT) 


rmazae | waas7 | waves | mazes | | wa0a6" 


- - nai 





(VIEW FROM SIDE 2) 


TK8348 
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DR780 BLOCK DIAGRAMS 


SBI CONTROL (DSC) M8296 


PARITY CHK, GEN; 







FUNCTION 


1D COMP, 
XMIT 













DCR WRITE 
DECODE 


DCR 
748112 


SBI 
XCVR XMIT 


8646 
OSCA REC 


ISR 
DSCL 
74LS259 





OUT OF 
SEQ 
Oscc 
32 
SBUS SBUS REC 
745873 
DRIVER pic 
748241 
DSCD 739 





S BUS a) 


TK -8352 
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DR780 BLOCK DIAGRAMS (CONT) 


CONTROL BOARD (DCB) M8297 















BYTE COUNT 
LOOK AHEAD 
REG 


SBI ADRS 
LOOK AHEAD 
REG 






CONTROL 
RAM 


85868 














74L$377 
74LS169 
DCBC 


32 


S BUS MUX 
748153 
DCBF,H 


S BUS DRIVERS 
748241 
DCBF,H 


TK-8353 
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DR780 BLOCK DIAGRAMS (CONT) 


MICROPROCESSOR (DUP) M8298 


S BUS RCVRS 
74S374 


DUPA 








CONTROL INTERCONNECT 






















18 
® 
DUP 
metre FLAG 0, 1 CONTROL 
STATE REG INTERCONNECT 


DUPU CTRL/DATA 





8-2301A 
DATA 
PATH 
DUPS,T 











LITERAL <15:00> 






BUS D<29:02> +2 






LS<31:00> 






LS ADR 
CNT/REG 
DUPU 








uWORD REG [DUPM 
WCS PARITY |DUPL 








WCS RAM 
1K X 40 
DUPE 








BUS WCS D<39:00> 







745373 





S BUS 
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748241 
DUPB 


TK-8354 


DR780 BLOCK DIAGRAMS (CONT) 


SILO MODULE (DSM) M8299 


DATA INTERCONNECT 





8 32 


DI CONTROL Lae 
DSMP,R,S,T 4 2007 


XMIT REG {| RCVR LATCH 











TS 
74.8161 
Cc 
BANK | BANK 
SILO CTRL 
DSML,M,N 
BYTE ROTATORS TS 
25510 BYTE 
DSMK ROTATORS 
25510 DSMB 
748241 32 
Doma S BUS RCVRS 
S BUS S BUS 74S374 
DRIVERS MASK DSMA 
DRIVER 
32 





@ ae 


TK8355 
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Ci780 REGISTERS 


3130 29 28 2726 25 24 23 2221 20 19 18 17 16 15 14 13 1211 10 0908 07 06 050403020100 


CONFIGURATION 









20010000 
PAR|URD |XMT 
FLTJFLT 
WSQ -MXT 
FLT FLT RDTO DEAD 
BIT FUNCTION BIT FUNCTION 
31 PARITY FAULT 20 COMMAND TRANSMIT TIMEOUT 
30 WRITE SEQUENCE FAULT 19 READ DATA TIMEOUT 
29 UNEXPECTED READ DATA FAULT 18 COMMAND TRANSMIT ERROR 
27 MULTIPLE TRANSMITTER FAULT 17 READ DATA SUBSTITUTE 
26 TRANSMIT FAULT 16 CORRECTED READ DATA 
23 ADAPTER POWER DOWN 10 TRANSMIT FAIL 
22 ADAPTER POWER UP 09 TRANSMIT DEAD 
08 POWER FAIL DISABLE 
07:00 ADAPTER CODE (38 HEX) 


3130 29 28 27 26 25 2423 2221 2019 18 17 16 15 14 13 12 1110 09.08 0706 05 04 0302 0100 


PORT MAINTENANCE 
CONTROL AND STATUS 
20010004 OR 2001C010 






PSA] WP | MIEI MIN 


BIT FUNCTION AGPE 
15 PARITY ERROR BIT FUNCTION 
14 CONTROL STORE PARITY ERROR 07 UNINITIALIZED STATE 
13 LOCAL STORE PARITY ERROR 06 PROGRAMMABLE STARTING ADDRESS 
12 RECEIVE BUFFER PARITY ERROR 05 RESERVED 
11 TRANSMIT MULTIPLE PARITY ERROR 04 WRONG PARITY 
10 INPUT PARITY ERROR 03 MAINTENANCE INTERRUPT FLAG 
09 OUTPUT PARITY ERROR 02 MAINTENANCE INTERRUPT ENABLE 
08 TRANSMIT BUFFER PARITY ERROR 01 MAINTENANCE TIMER DISABLE 
00 MAINTENANCE INITIALIZE 


3130 292827 26 25 24 2322 21 2019 18 17 1615 14 13 12 11 10 09 08 070605 040302 01 00 


MAINTENANCE CONTROL STORE ADDRESS <12:00> 


MAINTENANCE 
ADDRESS 2001C014 





3130 29 28 27 26 25242322 21 20 19 18 17 16 15 14 13 12 11 10 09.08.0706 05 04030201 00 


MAINTENANCE DATA 
MAINTENANCE CONTROL STORE DATA <31:00> 2001C018 


NOTES: 
1. ADDRESSES SHOWN ARE FOR ACI780 AT TR14. 


TK-6538 
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C1780 REGISTERS (CONT) 


3130 29.2827 26 25 242322 21201918 17 1615 141312 11 10 0908 0706 050403020100 


MTE 


ME | DSE}PDS|ROA 
MSE PIC MFQE 


PORT STATUS 
2001C900 





BIT FUNCTION 

31 MAINTENANCE ERROR 

06 MAINTENANCE TIMER EXPIRATION 
05 MEMORY SYSTEM ERROR 

04 DATA STRUCTURE ERROR 

03 PORT INITIALIZATION COMPLETE 
02 PORT DISABLE COMPLETE 

01 MESSAGE FREE QUEUE EMPTY 

00 RESPONSE QUEUE AVAILABLE 


3130 2928 27 2625 24 232221 20 19 18 17 16 151413 12 11 10 09 0807 06 050403020100 


PORT QUEUE BLOCK BASE 
PORT QUEUE BLOCK BASE <29:09> 2001C904 


3130 29 28 2726 2524 2322 2120 19 1817 16 15 14 1312 1110 09 08 0706 0504 03 020100 


PORT FAILING ADDRESS 
FAILING ADDRESS <31:00> 20010938 


3130 29 28 2726 25 24 2322212019 1817 16 15 1413 12 11 1009 0807 06 050403020100 
PORT ERROR STATUS 
ERROR CODE <31:00> 2001C93C 


3130 292827 2625 24 2322 2120 1918 17 1615 1413 12 11 10 09 0807 0605 04 03 020100 


L12}L10]L08 j LO6 | L04 | LO2 | LOO 


PORT PARAMETER 
20010940 






PNOO 


SIZE L171 LO9 LO? LOS LO3 LO}1 PNO1 
BiT FUNCTION PNOS PNO2 
31 CLUSTER SIZE PNO4 
28:16 INTERNAL BUFFER LENGTH PNO3 
07:00 PORT NUMBER 


3130 29 28 27 26 252423 22 21201918 1716151413 121110 09 080706 0504 03 02 0100 


tlle etl steel. etee sf] ] one or recs 


2001C908 PORT COMMAND QUEUE 0 CONTROL CNTL 
2001C90C PORT COMMAND QUEUE 1 CONTROL BIT 
2001C910 PORT COMMAND QUEUE 2 CONTROL 

20010914 PORT COMMAND QUEUE 3 CONTROL 

2001C918 PORT STATUS RELEASE CONTROL 

2001C91C PORT ENABLE CONTROL 

20010920 PORT DISABLE CONTROL 

2001C924 PORT INITIALIZE CONTROL 

2001C928 PORT DATAGRAM FREE QUEUE CONTROL 

2001C92C PORT MESSAGE FREE QUEUE CONTROL 

2001C930 PORT MAINTENANCE TIMER CONTROL 

20010934 PORT MAINTENANCE TIMER EXPIRATION CONTROL 


TKB539 
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G9Z 


SEE DETAIL D 2 REF 






SEE NOTE 1 
SEE NOTE 2 


4) 


P3 TOPS JE 


EXISTING 
HARNESS 


TO P/S J3 


SCALE: NONE 











DETAIL D 
SCALE: NONE 


OK NOTH OM 





BOOT TIMER 


, 
OOU 





EE 


ri 


eI 
8 


el: WRAP 


C01-57 TO CO1-53 (BUS TRL 
COt-63 


CO1-65 
C01-69 


C0173 

C0175 

TRO CO1-77 

TAIO | CO1-81 

€01-83 

C01-85 

C01-8 

C018 

C018 

NOTES: 

1. THE SELECTEO TR LEVEL MUST 
MATCH THE TR LEVEL SELECTED 
BY W2, W3, W4, W7, 

2. TROIS RESERVED AS THE HOLD 
LINE. 


R8 


—f—-]-f-f-]y 7a 
Dy D} oD] | DIG] 
Joo] Gi] B25] AG] 


oO 2 
Gg 
fos) BW Foy 


BACKPLANE 
MATE-N-LOK CONNECTIONS 


SIGNAL NAME 
a 


BACKPLANE 
CONNECTOR 


PSAC LOL 
PS DC LO 
5 


NC = NO CONNECTION 


SECONDS 


eo 


30 (QTY 20) 
SEE NOTE 3 









UMPER IN 
UMPER OUT 


C1780 JUMPERS 


IGNA 

LT JMPR 

TRIMPR D 

TR_JMPR C 

4 TR JMPR A 

PRI JMPR O 

PRI JMPR 1 

7 | TR JMPRB 

PM_JMPA 

BOOT JMPR 3H 

BOOT JMPR 4H 

RESERVED H 

BOOT JMPA OH 

DISABLE ARB 
XTEND HDR/TRLR 

6 | ALT DELTA TIME 

(Wi7_ [EXTEND ACK TIMEOUT] 

OTHER iF, RAP 
2080 JMPR B05-05/B05-06 


KO) 





1 
4 


KO 


14 





THE STANDARD CONFIGURATION 
IS TR 14 (W2, W3, W4 IN} AND ALL 


OTHER JUMPERS OUT. 


UMPER OUT 
UMPER IN 






JUMPER OUT 


O= 
1 = JUMPER IN 





THE SELECTED TR LEVEL MUST MATCH 
THE LEVEL CHOSEN BY THE CI780 TR 
ARBITRATION JUMPER. 


C1780 BACKPLANE JUMPERS 


LT JUMPER (W1} 
IN = 2048 SBi CYCLE BEFORE CXTMO. 
OUT = 512 SBI CYCLE BEFORE CXTMO. 
PANIC MODE JUMPER (wa) 
IN = PANIC MODE OISABLED 
OUT = PANIC MODE ENABLED 


W111S RESERVED 


DISABLE ARBITRATION (W14) 
IN = NO ARBITRATION ON Cl BEFORE TRANSMISSION 
OUT = NORMAL Cl ARBITRATION 
EXTEND HEADER/TRAILER (W15) 
IN = EXTENDS HEADER/TRAILER 
OUT = NORMAL HEADER/TRAILER 
(tF W15 1S IN, W17 MUST ALSO BE IN) 
ALTER DELTA TIME (W16} 
IN = LONG DELTA TIME 
OUT = SHORT DELTA TIME 
EXTEND ACK TiIMEQUT (W17} 
IN = LONG TIME OUT 
OUT = SHORT TIME OUT 


NOTES: 

1. CONN J1-J6 ARE SBI BUS OUT CONN. 

2. CONN J7-J12 ARE SBI BUS IN CONN. 

3. EXTRA JUMPERS, ITEM 30, TO BE 
SHIPPED IN ITEM 42, PLASTIC BAG. 


TK-8540 


SYSdWNS ANV1dNOVE O8ZID 
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SBI INTERFACE (ISI :LOIO4) | DATA PATH (JOP:LOI02) PARITY 


GEN/ 
CHK 















PACKET 
BUFFER 
DATA 

OUT REG 













| PARITY 
TRANSMIT GEN/CHK 
/ BUFFER | 


DATA (BUS 1B) 32 
XCVRS 
| RECEIVE 
BUFFER 
BUS 


DECODE 
& CONTROL 


CLOCKS DATA CLOCKS 


PATH 










PACKET 
BUFFER 
DATA 

IN REG 














(BUS MO) 





ADDRESS 
SOURCES 


XBUS XI ATE INDEX LIT 


4 
+5V CNTL ENABLES 
BOOT 
BRANCH 
TOMPERST CONDITIONS 





NOTES: 7 INDICATES A TRISTATE OUTPUT 


TK-@541 


L LYVd ‘NVHOVIGC NIO19 O8ZI9 


L£9¢ 







PACKET BUFFERS (IP8:LOIO!) 
TRANSMIT 


OUTPUT 
REG 


LINK (IL!:LOIOO) 













TRANSMITTER 























MANCHESTER 
TRANSMIT TRANSMIT ENCODER Cla 
BUFFERS 
REG 
LOOPBACK 
REG CONTROL, 


RECEIVER 
MANCHESTER 


DECODE 
Evie” ‘ > }e 8 
Q 











RECEIVE 
INPUT 
REG 


RECEIVE 
OUTPUT 
REG 






RECEIVE 


BUFFERS DETECTION 










LINK 
ENABLE/ 
DISABLE 
CONTROL 


RECEIVE 


STATUS DECODE 





LINK | LINK TRANSMIT NODE 
CMO CNTL STATUS ADRS 


(PORT DATA) 
CSPE 
ICROWORD PARITY 
REGISTER CHKR 
45V 
ieee 
Ea SYNC aa) CSA 


L DISPLAY 


HF bas :00> 
SEQUENCER 


12 NOTES: /—— INDICATES A TRISTATE OUTPUT 


TK-€542 


Z LYWd INVHDVIG ND071E 08219 


CHAPTER 8 


PROCESSOR-SPECIFIC 
DIAGNOSTICS 





MICRODIAGNOSTIC MONITOR COMMANDS 


Command/Flag 


DIAGNOSE 


Description 


Initializes the program control flags, 
and starts microdiagnostic execution at 


test number one. 


Valid qualifiers are: 


/TEST: <NUMBER> -- Dispatch to the test 
number specified (do not execute any 


Prior tests) and loop on the test 


indefinitely. 


/SECTION: <NUMBER> -- Dispatch to the 
section number specified (do not execute 
any prior sections) and loop on the 


section indefinitely. 


/PASS: <NUMBER> -- Execute the micro- 
diagnostics the specified number of 
passes before returning to the console. 
If the number is -l, execute the micro- 


diagnostics indefinitely. 


/CONTINUE -- This switch is used with the 
/TEST or /SECT switch to automatically 
continue after the specified test of 


section has been reached. 
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MICRODIAGNOSTIC MONITOR COMMANDS (CONT) 


Examples: 


/TEST: <N> <M> -- Dispatch to test <ND, 
execute tests <N> through 


(inclusive), and returnn to command mode. 


/SECT: <N> <M> -- Dispatch to 


<N>, execute sections <N> 


(inclusive), and return to command mode. 


NOTE 
In the above to variations of the 
"/TEST" and “/SECTION" qualifiers, the 
value of <N> must be less than or equal 
to <M>. If <M> is less than <N>, testing 
will start at <N> and continue to the 


end. 


NOTE 
/TEST and /SECT cannot be specified 


simultaneously. 


DIAG/TEST: 2F 


Dispatch to test number 2F and execute it 


indefinitely. 


DIAG /SECT:B 


Dispatch to section number B and execute 


it indefinitely. 


DIAG /PASS:-1 


Execute all of the micro diagnostics 


indefinitely. 
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MICRODIAGNOSTIC MONITOR COMMANDS (CONT) 


CONTINUE 


Set and Clear Flags 


SET/CLEAR FLAG 


SET/CLEAR FLAG 


SET/CLEAR FLAG 


SET/CLEAR FLAG 


SET/CLEAR FLAG 


SET/CLEAR FLAG 


CLEAR FLAG LS 


CLEAR LT FLAG 


HD 


HI 


LOOP 


NER 


BELL 


ERABT 


DIAG /TEST: 2F /CONT 
Dispatch to test 2F and start execution 


of the remaining tests. 


Continues microdiagnostic execution 
without changing the program control 


flags. 


Sets (or clears) the Halt on Error 


Detection flag. 


Sets (or clears) the Halt on Error 


Isolation flag. 


Sets (or clears) the Loop on Error flag. 


Sets (or clears) the No Error Report 


flag. 


Sets (or clears) the Bell on Error flag. 


Sets (or clears) the Error Abort flag. 


Clears the Loop on Special Section flag. 


(Note that this flag cannot be set.) 


Clears the Loop on Special Test flag. 


(Note that this flag cannot be set.) 
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MICRODIAGNOSTIC MONITOR COMMANDS (CONT) 


SET/CLEAR FLAG ALL 


SET/CLEAR SOMM 


SET/CLEAR SOMM: <ADDRESS> 


SET/CLEAR FP: <ADDRESS > 


SET STEP STATE 


SET STEP BUS 


SET STEP INSTRUCTION 


Sets (or clears) all of the previous 


flags. 


Sets (or clears) the Stop on Micro Match 


bit. 


Loads address into Micromatch Register 
and sets (or clears) the stop on 


Micromatch bit. 


Loads <ADDRESS> into the FPA micro sync 


register. 


Sets the CPU clock to Single time state. 


Sets the CPU clock to single bus cycle. 


Both the SET STEP STATE and SET STEP BUS 
commands cause the monitor to enter step 
mode. Step mode types the current clock 
state or the UPC value, and waits for 
terminal input. If a space is typed, the 
Clock is triggered and the current UPC 
value is typed out. If any other 
character is entered, step mode is 


exited. 


Sets the hardware Single Instruction flag 
and returns to the monitor. When the 
hardcore tests are invoked, the current 


value of the Test PC (TPC) is typed. The 
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MICRODIAGNOSTIC MONITOR COMMANDS (CONT) 


SET CLOCK FAST 


SET CLOCK SLOW 


SET CLOCK NORMAL 


SET CLOCK EXTERNAL 


Examine Commands 


monitor waits for terminal input. If a 
space is typed, the current pseudo 
instruction is executed and the current 
value of the TPC is typed. If any other 


character is typed, step mode is exited. 


Sets the CPU clock speed to the fast 


Margin. 


Sets the CPU clock speed to the _ slow 


margin. 


Sets the CPU clock speed to normal. 


Sets the CPU clock for an external 


oscillator. 


The following examine commands cause the 
current microinstruction to be executed 
before the examine is performed, if it is 
the first examine since entering the 
monitor command mode. All successive 
examines do not execute any additional 
microinstructions. ID Bus registers 
T1-T8 are destroyed during the examines, 
except for the ID Bus and VBus examines. 
All of the following examines, except V 
Bus, advance the clock to CPT0O before 


executing the command. 
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MICRODIAGNOSTIC MONITOR COMMANDS (CONT) 


EXAMINE ID: <ADDRESS> 


EXAMINE VBUS: <CHANNEL> 


EXAMINE RA: <ADDRESS> 


EXAMINE RC:<ADDRESS> 


EXAMINE SBI: <ADDRESS> 


EXAMINE LA 


EXAMINE LC 


EXAMINE DR 


EXAMINE QR 


Displays the contents of the ID BUS 


Register specified by <ADDRESS>. 


Displays the contents of the VBUS 


channel specified by <CHANNEL>. Bit 


® is at the right side of the 


display. 


Displays the contents of the RA 


Scratch Pad specified by <ADDRESS>. 


Displays the contents of the RC 


Scratch Pad specified by <ADDRESS>. 


Displays the contents of the SBI 


address. 


Displays the contents of the LA 


Latch 


Displays the contents of the LC 


Lateh. 


Displays the contents of the D 


Register. (Do not use ID address 
when examining D register; use 


EXAMINE DR command.) 


Displays the contents of the Q 


Register. 
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MICRODIAGNOSTIC MONITOR COMMANDS (CONT) 


EXAMINE 


EXAMINE 


EXAMINE 


EXAMINE 


Deposit 


DEPOSIT 


DEPOSIT 
DEPOSIT 
DEPOSIT 
DEPOSIT 
DEPOSIT 
DEPOSIT 
DEPOSIT 
DEPOSIT 
DEPOSIT 


DEPOSIT 


DEPOSIT 


SC 


FE 


VA 


PC 


Command 


ID: <ADDRESS> <DATA> 


RA: <ADDRESS> <DATA> 
RC: <ADDRESS> <DATA> 
LA: <DATA> 


LC: <DATA> 


DR: <DATA> 


QR: <DATA> 
SC: <DATA> 


FE: <DATA> 


VA: <DATA> 
PA: <DATA> 


SBI: <DATA> 


REPEAT <COMMAND STRING> 


Displays the contents of the SC 
register. 
Displays the contents of the FE 
Register. 
Displays the contents of the VA 
Register. 
Registers the contents of the 


Program Counter. 


The deposit command is the same as 


the examine command, except that the 


data to be deposited must be 


supplied by the user. 


2/7 


MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS 


BLKMIC 


BLKMIC <SCR ADDRESS>, [SCR INDEX], <WCS ADDRESS>, 


<WORD COUNT>, [<WCS ADDRESS INDEX>] 


Move the <WORD COUNT> number of 96-bit microwords from the <SCR 
ADDRESS>, indexed by <SCR INDEX>, to the WCS starting at <WCS 
ADDRESS>, indexed by <WCS ADDRESS INDEX>. If an <SCR INDEX> is 
specified, the <SCR ADDRESS> is indexed by six PDP-11 words (i.e., 


96 bits). 


If the <wCS ADDRESS> starts with an alpha character, the <WCS 
ADDRESS> is used as a pointer to a table in the LSI-11 memory. 


Otherwise, it is used as a physical WCS address. 


For example, if the current value of the index is 2, 14, (<SCR 
INDEX> * 6) would be added to the <SCR ADDRESS> to find the first 


96-bit microword to load into the WCS. 


CHKPNT 


CHKPNT [<PASS ADDRESS>}, [<FAIL ADDRESS>] 


If the error flag, set during a COMPARE instruction (see CMPXXX 
instructions), is zero, go to the <PASS ADDRESS>. If the error 
flag is not zero, go to the <FAIL ADDRESS>. If neither a pass or 


fail address is specified, go to the next instruction in line. 


The address of the next instruction is typed. These addresses 


appear on the typed line named TRACE:. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


CLOCK 
CLOCK <TIMES> 
Step the system clock <TIMES> number of single time states. If 
<TIMES> is evenly divisible by four, single bus cycles are 
executed for each four <TIMES>. 


CMPCA 


CMPCA [<MODE>], <REGISTER>, <DST ADDRESS>, [<DST ADDRESS 


INDEX>] 


Compares the contents of the console register specified by 
<REGISTER> with the contents of the location specified by <DST 


ADDRESS>, indexed by <DST ADDRESS INDEX>. 


If the <MODE> argument is false, set the error flag. If the 


<MODE> argument is not specified, it defaults to EQUAL. 
If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the 


register used in the compare is the ID Bus register that was read 


in the most recent READID instruction. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


CMPCAD 


CMPCAD [<MODE>], <REGISTER>, <DST ADDRESS>, [<DST ADDRESS 


INDEX>] 


Compare by the contents of the console registers specified by 
<REGISTER> and <REGISTER>+2 with the contents of the registers 
specified by <DST ADDRESS> and <DST ADJRESS>+2, indexed by <DST 


ADDRESS INDEX>. 


If the <MODE> argument is false, set the error flag. If the 


<MODE> argument is not specified, it defaults to EQUAL. 


If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the 
register used in the compare is the ID Bus register that was read 


in the most recent READID instruction. 


CMPCAM 


CMPCAM [<MODE>], <REGISTER>, <MASK ADDRESS>, [<MASK ADDRESS 


INDEX>], <DST ADDRESS>, [<DST ADDRESS INDEX>] 


Take the contents of the console register specified by <REGISTER>, 
mask it with the contents of the <MASK ADDRESS>, indexed by <MASK 
ADDRESS INDEX>, and compare it with the contents of <DST ADDRESS>, 


indexed by <DST ADDRESS INDEX>. 


If the <MODE> argument is false, set the error flag. If the 


<MODE> argument is not specified, it defaults to EQUAL. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the 
register used in the compare is the ID Bus register that was read 


in the most recent READIN instruction. 


The mask is performed by taking the contents of <MASK ADDRESS>, 
indexed by <MASK ADDRESS INDEX>, complimenting it, and bit 


Clearing the contents of <REGISTER> with it. 


CMPCMD 


CMPCMD [<MODE>], <REGISTER>, <MASK ADDRESS>, [<MASK ADDRESS 


INDEX>], <DST ADDRESS>, [<DST ADDRESS INDEX>] 


Take the contents of the console registers specified by <REGISTER> 
and <REGISTER>+2, mask it with the contents of <MASK ADDRESS> and 
<MASK ADDRESS>+2, indexed by <MASK ADDRESS INDEX>, and compare it 
with the contents of <DST ADDRESS> and <DST ADDRESS>+2, indexed by 


<DST ADDRESS INDEX>. 


If the <MODE> argument is false, set the error flag. If the 


<MODE> argument is not specified, it defaults to EQUAL. 


If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the 
register used in the compare is the ID Bus register that was read 


in the most recent READIN instruction. 
The mask is performed by taking the contents of <MASK ADDRESS> and 


<MASK ADDRESS>+2, indexed by <MASK ADDRESS INDEX>, complementing 


it, and bit clearing the contents of <REGISTER> and <REGISTER>+2. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


CMPPCSV 
CMPPCSV <DST ADDRESS>, [<DST ADDRESS INDEX>] 


Compare the contents of the PC Save register with the contents of 
the location specified by <DST ADDRESS>, indexed by <DST ADDRESS 


INDEX>. If the contents are not equal, set the error flag. 


ENDLOOP 


ENDLOOP <INDEX NAME> 


Add the increment value of <INDEX NAME> (see LOOP instruction) to 
the current value of the index specified by <INDEX NAME>. Compare 
the current value with the last value (specified in the LOOP 
instruction). If the current value is less than or equal to the 
last value, go to the instruction following the most recent LOOP 


instruction. Otherwise, go to the next sequential instruction. 
ERRLOOP 


ERRLOOP 


Save the address of the next instruction. Tf an error is 
detected, and the Loop or Error flag is set (ref. subsection 4.5), 


execution is reStarted at this saved address after the IFERROR 


instruction is executed. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


FETCH 


FETCH <wCS ADDRESS>, [<WCS ADDRESS INDEX>], [<WCS ROM NOP>] 


If <wCS ADDRESS> is a numeric string, execute a maintenance return 
to the location specified by <WCS ADDRESS>, indexed by <wcs 
ADDRESS INDEX>. If <wCS ADDRESS> is an alpha-numeric string, 
execute a maintenance return to the location specified by the 
contents of <wWCS ADDRESS>, indexed by <WCS ADDRESS INDEX>. If <ROM 
NOP> is specified, clear bit > of the MCR register during the 


maintenance return. 


FLTONE 


FLTONE <DST ADDRESS>, <INDEX NAME> 


Generate a 32-bit word of all zeros. Insert a logic one in the 
bit postion specified by the current value minus one of <INDEX 
NAME>, and load this word into the location specified by <DST 


ADDRESS> and <DST ADDRESS>+2. 


FLTZRO 


FLTZRO <DST ADDRESS>, <INDEX NAME> 


Generate a 32-bit word of all logic ones. Insert a zero in the 
bit position specitried by the current value minus one of <INDEX 
NAME>, and load this word into the location specified by <DST 


ADDRESS> and <DST ADDRESS>+2. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


IFERROR 
IFERROR [<MESSAGE NUMBER>], [<FAIL ADDRESS>] 
If the error flag is nonzero, type the PC of this instruction, the 
test number, subtest number, and the good and bad data. Then, go 


to <FAIL ADDRESS> if the HALTD flag is not set (ref. subsection 


4.6). 


If the error flag is zero, or the <FAIL ADDRESS> is not specified, 


go to the next instruction. 


INITIALIZE 


INITIALIZE 


Set and clear the CPU Initialize bit in the Machine Control 
register, clear the single time state bit, set the single bus 
cycle bit, set the ROM NOP bit, and set the Proceed bit in the 


Machine Control register. 
KMXGEN 
KMXGEN <SRC ADDRESS>, <INDEX NAME> 
Generate the KMUX address specified by the current value minus one 


of <INDEX NAME> and load it into the KMUX field of the 


microinstruction specified by <SRC ADDRESS>. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


LDIDREG 
LDIDREG <REGISTER>, <SRC ADDRESS>, [<SRC ADDRESS INDEX>] 


Load the ID Bus register specified by <REGISTER> with the contents 
of the locations specified by <SCR ADDRESS> and <SCR ADDRESS>+2, 


indexed by <SRC ADDRESS INDEX>. 


If <REGISTER> is the microstack, microbreak, or WCS address, the 


contents of <SCR ADDRESS> is taken to be 16 bits. Otherwise, it 


is taken to be 32 bits. 
LOADCA 
LOADCA <REGISTER>, <SRC ADDRESS>, [<SRC ADDRESS INDEX>] 


Load the console register specified by <REGISTER> with the 
contents of the location specified by <SRC ADDRESS>, indexed by 


<SRC ADDRESS INDEX>. This instruction loads 16 bits of data. 
LOOP 
LOOP <INDEX NAME>, <START>, <END>, [<SIZE DEPENDENT> ] 


Initialize the loop parameter specified by <INDEX NAME> to the 
value specified by <START>. Save the value specified by <END> for 
the ENDLOOP instruction. Calculate and save the increment value 


for the ENDLOOP instruction with the following algorithm: 


If <START> is less than or equal to <END>, set 


the increment value to +l; otherwise, set it 
to -l. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


If <END> is an <INDEX NAME>, save the current value of that index 


Name as the <END> value of this index name. 


If <SIZE DEPENDENT> is specified, divide the larger of <START> and 
<END> by two if there is only one WCS module on the system. 


Otherwise, leave them unchanged. 


MASK 


MASK <DST ADDRESS>, <MASK ADDRESS> 


Take the contents of location <MASK ADDRESS>, complement it, and 


bit clear the contents of location <DST ADDRESS> with it. 


MOVE 


MOVE ,SRC ADDRESS., [<SRC ADDRESS INDEX.[, <DST ADDRESS> 


Move the contents of <SRC ADDRESS INDEX> (indexed by <SRC ADDRESS 


INDEX>) to the location specified by <DST ADDRESS>. 


NEWTST 


NEWTST <TEST NAME>, [<TEST DESCRIPTION>], [<LOGIC 
DESCRIPTION>], [<ERROR DESCRIPTION>], [<SYNC POINT 


DESCRIPTION> ] 


This instruction creates a test header document for the specified 
arguments. It clears the error flag, and saves the PC of the next 


instruction for looping on test. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


READIN 


READID <REGISTER> 


Reads the ID Bus register specified by <REGISTER> and loads the 


contents of it into locations IDREGLO and IDREGHI. 


RESET 


RESET 


Executes an <LSI-11l1 reset instruction>. 


REPORT 


REPORT <MODULE NAME STRING> 


Types out the module numbers of the modules specified by <MODULE 


NAME STRING>. If the HALTI flag is set, return to the 


Microdiagnostic Monitor. 


TSTVB 


TSTVB <SRC TABLE ADDRESS>, [<SRC TABLE ADDRESS INDEX>] 


Load and read the VBus. Compare the contents of the data at <SRC 


TABLE ADDRESS>, indexed by <SRC TABLE ADDRESS INDEX>, with the 


V Bus data just read. The <SRC TABLE> has the following format: 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


1$: .WORD <NUMBER OF BITS TO CHECK> 
VBUSG <CHANNEL NUMBER>, <BIT NUMBER>, <EXPECTED BIT 
VALUE> 
2$: WORD <NUMBER OF BITS TO CHECK> 
VBUSG <CHANNEL NUMBER>, <BIT NUMBER>, <EXPECTED BIT 
VALUE> 


The following is an example of the <SRC TABLE ADDRESS INDEX>: 


TSTVB 6 rae | 
If the current value of the <SRC TABLE ADDRESS INDEX> is 2, 


and the <SRC TABLE> looks like the above table, the physical 


<SRC TABLE ADDRESS> would be 2$. 


SETPSW 


SETPSW <DATA> 


Load the LSI processor status word with the value specified by 


<DATA>. 


SETVEC 


SETVEC <VECTOR ADDRESS> 


Set the LSI-11 address specified by <VECTOR ADDRESS> to the 


expected trap routine. 


288 


MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


SKIP 
SKIP [<DST ADDRESS>] 
Go to the <DST ADDRESS>. If <DST ADDRESS> is not specified, go to 
the next test. If <DST ADDRESS> starts with the alpha character 
S, go to the next subtest. 
SUBTEST 
SUBTEST 
Increment the subtest counter. 
TYPSIZE 
TYPSIZE 
Use the contents of location BADDATA to determine the WCS module 
configuration and type a message and the number of WCS modules 
that will be tested. If any of the following conditions exist, 
the test stream is aborted and the NER (No Error Report) flag is 
set: 
a. WCS module count is zero 


b. bits 3-0 are nonzero 


c. 5th K of wWCS is not present 
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062 


;FIELDS ARRANGED ALPHABETICALLY 


ACF/=0,2,70,0 
NOP=0 
SYNC=1 
TRAP=2 
CONTROL 


ACM/=0,3,55 


PWR, UP=0 
A3BCRT=1 
POLY. OGNE=6 


A+B. RLOG=06 
ORNIT=07 
XON=0G 
ANSNOT=03 
NOTA=CA 

Ay l+°SL.C=0B 
OR=9C 

AND=00 

C=OE 

A=0F 


AMX/=0,2,80 


4=0 
CAM X= 1 
RAMX.SXT=2 
RAMX.CAT=3 


;ACCELERATCR CONTROL 


sACCELLERATOR-CEFENDENT CONTROL FUNCTION 
;ACCELERATCR MISCELLANEOUS CONTROL 


;RETURN ACCEL TO MONITORING IRD 


sADDRESS SSLCECT 


;ALU CONTROL FUNCTICNS 


7; INSTRUCTION CEPENDENT 


;AMX TO ALU 


;RANMN SIGN EXTENDED ACCORDING TO C™ 
tRAR"X TERO EXTENDED. OXT(L)=0 


SNOILINIS 3G G1314d WOY TOYLNOOD DILSONDVIGOYOIN 


L6c 


BEN/=0,5,72,0 
KOP=90 
z=! 
ROR2=2 
C3tz3 
ACCEL=6 
DATA.TYPE=8 


*;BRANCH ENABLE 


END.CP1=8 
TR2-12=9 
PC.MOCES=9 
REI=0A 
SRC.PC=CA 
IB. TEST=08 


MUL=0C 
SIGNS=00 
INTERRUPT=OE 
DECINMAL=0F 
UTRAP=10 
LAST.REF=1 


EALU=% 
$C=14 
ALU1-0=15 


STATE7~4=16 
STATE2-C=17 
O.BYTES=18 
D3-3=19 
PSL.CC=1A 
ALUs1B 
PSL.MODE=1C 
TB. TEST=15 


*NO SRANCH 

* ALU 2 

sLA<1>, PSL<C>, L&A<O> 

» ALU £31, 0 

*cODSc FRCM ACCELERATOR 

(VAD MODE) *, ASRC*#VSRC, ASRC+Q+25 

: GeeNGRMAL, 1--QUAS GR COUBLE 

4 ZrrFLELO, GS-~AODODRESS 

3(-11 MODE) *, O CLASS, J CLASS4C5127 

si VAX MCDE) *, TR<2:1> 

(711 MQDE) *, SM374+5N57+0M47+0M27, CST R=°C 
(VAX MODE) MODE.LSS.ASTLVL, *, « 
;(711 ODE) SRC R=PC 

; O-~-TS ISS. 1--CRROR 

>; 27~STaALi, 3B--DATA CK 

[SC Hews. D<13:C> 

7O<31>, DO-NE.O0, O<31> 

;AC LOw, INTERNAL INTERRUPT, INT 5 
70, C ByvTE O VALIO DIGIT, D2-0 NES 
SMICSEOTFAP DISPATCH VECTOR 

s-FPO, NESTED ERROR, LOW TWO BITS: 
; O--REZG INTERLOCK, 1--READ, READ CHK 
, Q2rcaRITE, 3" READ, write CHK 

SEALS N, EALU Z, SC.NEQ.0, SS 
3;$C<9°36>,NE.0, $O.GT.0, SOC<S:5>.NE.9 
tTRLCS EVPTY, ALU<K1:0>=290, ALU<K1>, ALUS<O> 
>; (ALU SITS FROM PREVIGUS STATE) 

*;STATE <7:4> 

*STATE <3:0> 

;SYTES 3, 2, 1, 0 OF O.NE.O 

(O50 5 02 

3N.2,V.C OF PSL 

;ALU N, ALU Z, IR<O>, ALU C31 
;T*VAK31230>, -CONSOLE, IS+CM, KERNEL 
;PTE VALIO, ALIGNED, @UAD, + 


EQ 
SIGN 


5 C--TRANSLATION OK, 1--WR CHK AND M=0 


; 2-~ACCESS VICLATION, 3--TB MiSs 


(LNOO) SNOILINIS3S0 1313 WOY TOYULNOD DILSONDVIGOYDIIN 


N) 
CO 
NO 


BMX/=0,3,82 
VASK=0 
PC.OR.LB=1 
PACKED. Fiz=2 
LB=3 
LC=4 
PC=5 
KMX=6 
RBMX=7 
CCK/=0,3,20,D0 
NOF=0 


ROR=4 

N+2_ ALU=5 
C_AWXI=6 
INST. OCEP=7 


C10/20,4,42 
NOP=1 
ACK=5 
CONT=7 
READ.SC=9 
READ. RMA=0B 
wRiTé.Sc=00 
WRITE.KMX=0F 


0K/*0,4,88,)D 
NOP=0 
LEFT2=1 
RIGHT2=2 
DIV=4 


LEFT=5 
RIGHT=6 
SHF=8 
SHF.FL=9 
ACCEL=0A 
BYTE.SWAP=08 


*BMX TO AcU 


;CONDITICN CCOES 


;A O IN THE BIT SELECTED BY SC<4:0> 
720 VNLESS R=PC, THEN PC 
;PACAED FLOATING 


“4 


mM ro 


RAO: SEAL COND T CONS 

eNO -EPPECT (ON ON, <2 

Po SAL ee, 

TON FROM AMXfUDT] 

Z FrROW ALU, C FROM AMX co 
ND Z FROM ALU[UDT] 
UNAFFECTED 


(J tem 
3 n 
OD Pp 
terre Cc 


2 -t +4 MDOT 


Onin 


Vv 
4 


os 


eo ws we 


ww 
x 
I> & 


nz 
wy 


ammo r 


m 


as 


;CGNSOLE & IG EUS CONTFOL IF FS/1 


;CEFAULT, ARLGe AUTO 1 
(S21 CENSOLE ACKNOWLEG 
TCLESR CONSOLE - COE 
FRESO 20 BUS REG. SELECTED BY -SC 
sREAD [D5 BUS REG SELECTES BY UKM* 
PWrite REG SELECTED BY SC 

>WRITE REG SELECTED BY ULKMX 


B READ 
E FLAG 


DEFAULT, HOLD 

SDOUBLE SHIFT LEFT 

“DOUBLE SHIFT RIGHT 

IF NOT ALU CRY, SHIFT LEFT 

- ELSE LOAD FROM SHF 

“SHIFT LEFT 

“SHIFT RIGHT 

-LGAD SHF MUX, INTEGER FORMAT 
;LOAS SHE MUX, UNPACKED FLOATING FORMAT 
*LCAD ACCELERATOR DATA FROM DF BuS 
‘REFLECT BYTES AROUND BIT 16 


(LNOO) SNOILINIS3G G1414d WOY TOYLNOD DILSONDVIGOYOIN 


£62 


Q=0C 
DAL.SC=0D 
DAL.SV=0E 
CLRz0F 


DT/20,2,78,)D 


LONG=0 
WORD=1 
BYTE=2 
INST .DEPz3 


EALU/=0,3,13 
A=0 
OR=1 
ANDNOT=2 
B=3 
A+B=4 
A-B=5 
A+1=6 
NABS .A~B=7 


EBMX/20,2,18 
FE=0 
KMX= 1 
AMX. EXP=2 
SHF .VAL23 


FEK/=0,1,24,D 
NOP=0 
LOAD=1 


FS/#0,1,42 
MCT=0 
CID=1 


IEK/#0,2,30 
NOP=0 
ISTR=1 
IACK=2 
EACK=3 


sLOAD Q THRU DAL 
;LOAD DAL[SC] 
sLOAD DAL[SHF VAL] 
>LOAD ZEROS | 


;DATA TYPE 

sCONTROLS AMX SIGN/ZERO EXTENDER, SHF AMOUNT, 

*CONDITION CGDE SETTING, AND MEMORY REFERENCES 
;CEFAULT 


,;IWSTRUCTION DEPENDENT <-~- 
;ANY OF ABOVE, OR QUAD/DOUBLE 
;EXFONENT ALU 


;~ABS(A-B) 
;EBMX TO EALU 

;DEFAULT 

;SHIFT VALUE 
;FE REGISTER CONTROL 

sDEFAULT, HOLD 


;FUNCTION SELECT FOR 43-46 
sENABLE MEMORY CONTROL 
;ENACLE 10 BUS AND CONSOLE CONTROL 


s INTERRUPT ANC EXCEPTION ACKNOWLEDGE 
;STRCBE INTERRUPT REQUESTS 


INTERRUPT ACKNOWLEDGE 
sEXCEPTION ACKNOWLEDGE 


(LNOO) SNOILINIS3SG 01314 WOY TOULNOD JILSONDVIGOYOIW 


: 


18C/2#0,4,92,D0 


NOP=0 
STOP=1 
FLUSH=2 
START=3 
CLR.C.12=4 
CLR.2.3=5 
BDEST=7 
CLR.O#0C 
CLR.1=00 
CLR.O~-3=0E 


CLR.1-5.COND=0F 


19.A0DR/20,6,58 


I8UfF=0 
DAY. TIME=1 


SYS.1023 
RXCS24 
RXOB=5 


TXCS=6 
TXDB27 


DQz8 

NXT. PER=9 
CLK.CS=0A 
INTERVAL=0B8 
CES=0C 
VECTOR=00 
SIRZ0E 
PSL=OF 
TBUF=10 
TBERO=12 
TBER1=13 
ACC.92=14 


sIBUF CONTROL FUNCTICHS 


71D BUS 


AODRESS 


*RO 
*RDO+WR 


<RD 
*RO+WR 
sRO 


*RO+WR 
+WR 


7 WR 

*RO+WR 
*RO 

*kDO+WR 
sRO+WR 
;RO+wR 
sRO+WR 


,QEFACLT 
;FLUSF 16 AND LOAD IBA 


*CLESR SYTES 0,1 (11 OPCODE) 

;CLEAR SYTES 2,3 (11 ISTREAM DATA) 
;TRANSFSER BRANCH DISPLACEMENT 

;CLEAR BYTE O (VAX OPCODE) 

;CLEAR BYTE 1 (VAX SPECIFIER) 

;CLEAR BYTES O-3 (-11 OP & DATA) 
;CLEAR BYTES 1-5 CONDITIONALLY 

: IF THERE IS NO SPECIFIER EVALUATION, 
; CLEAR NOTHING. IF A SELF-CONTAINED 
; SPECIFIER, CLEAR IT. IF IMMEDIATE, 
; ASSOLUTE, OR DISPLACEMENT, CLEAR THE 
; ISTREAM LITERAL. 


sSPECIFITER/LITERAL OATA FROM IB 
;CURRENT TIME OF DAY... 

; MUST READ UNTIL STOPS CHANGING 
;SYSTEM IDENTIFICATICN 

*CONSCLE RECIEVE CONTROL/STATUS 
*CONSILE RECIEVE DATA BUFFER 

; (TO-ID REGISTER) 

sCCNSCLE TRANSMIT CONTROL/STATUS 
“CONSOLE TRANSMIT OATA BUFFER 

> (FROV-ID0 REGISTER) 

“OATA PATH D/Q REGISTERS (MAINT ONLY) 
>INTERVAL CLOCK NEXT PERIOD REGISTER 
; INTERVAL CLOCK CONTROL/STATUS 
;CLRRENT INTERVAL COUNT 

;CFU ERPOR/STATUS 

sEXCEPTION & INTERRUPT CONTROL 
;SOFTWARE INTERRUPT REGISTER 
PROCESSOR STATUS LONGWORD 

> TRANSLATION BUFFER DATA 

;TB ERROR/STATUS O 

TB ERROR/STATUS 1 

“ACCELERATOR REGISTER #0 
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;10 BUS 


ACC.1215 

ACC.2=16 

ACC.CS=17 

SILO=18 

SBI. ERR=19 

TIME .ADDR=A1A 

FAULT=1B 

COMP=1C 

MAINT=1D 

PARITY=1£& 

USTACK=20 

USREAK=21 

WCS.ACDDR=22 

WCS.DATA=23 7 WR 
ADDRESSES CONTINUED. ADDRESSES 


PCBR=24 
P1BR=25 
SBR=26 
KSP=28 
ESP=2=29 
SSP=2A 
USPe22 
1SP22C 
FPCDA=20 
D.SvV=2E— 
9.SV=2F 
TO=35 
T1=31 
T2=32 
T3=33 
T4=34 
T5=35 
T6=35 
T7237 
T8=33 
T9=39 
POBS=3A 
SC86=38 
POLR=3C 
P1LR=3D 
SLR=3E 


S4A4CCELERATOR REGISTER #1 
s40C0ELERATOR REGISTER #2 
SACCELERATOR CONTROL, STATUS 
NEXT ITEM FROA SBI HISTORY 
SEI ERNCR REGISTER 

;S21 TiveESUT ADORESS 
FAULT, STATUS 

;Se?r SiLO CONVPARATOR 

7$B1 MAINTENANCE 

CACHE CARITY 

owl CoCo TACK 

*sMiCckvO GREAK 


PAP UITING WCS COLNTS ADORESS 
2a~-aF wRE RAM LOCATIONS 


;PROCESS SPACE 0 BASE REGISTER 
PASCESS SPACE 1 SASE REGISTER 
;SYSTEN SPACE BASE REGISTER 
SREGNEL STACK PCINTER 

(EXEL STACK POIKTER 
*SLPERVYISOR STACK POINTER 
“USER STACK POINTER 

SINTERRUPT STACK POINTER 


;GENZRAL TEMPS 


;PROCESs CONTROL SLOCK BASE 
;SYS "Ev CONTROL SLOCK BASE 
;PROCESS O LENCTH REGISTER 
;FRGCESS 1 LENGTH REGISTER 
;SYSTEA LENGTH REGISTER 


(LNOD) SNOILINISSC Q13!14 WOY TOYLNOD DILSONSVIGOYOIN 


J/=0,13,0,+ *NEXT MICRO WORD ADDSESS, DEFAULT IS THE 
;FOLLOWING MICRO WCFD 
;SYMBOLS ARE CEFINED BY "i" 


KMX/=0,6,58 ;CONSTANTS OR # FROM FK 
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8=0 -78 FROM FK 

1=1 #1 FROM FK 

2=2 ,72 FROM FK 

.3=3 293 FROM FK 

.424 -#4 FROM FK 
SP1.CON=5 >SPECIF:ER 1 CONSTANT 
SP2.CON=6 -SECIFIER 2 CONSTANT (11 MODE) 
ZE20=6 ; GR ZEROS (VAX MODE) 
SC=7 7SCL3:0}] FROM FK 

38 - 3F: CONSTANTS (1 CYCLE SETUP IF ALU IN ARITH MOCE) 
“DECIMAL VALLE OF CONSTANT 

.14=8 *20 (AF,JL,MH) 
.A0=9 7160 (AF,JL) 
-34=08 p52 (AF) 

.28=03 740 (AF) 

-40=0C :64 (AF,JL,MH,TF) 
-50=00 :20 (AF .MH) 
.3000=0€ 712288 (UL) 

.EF=0F 3239 (JUL) 

,69=10 128 (AF, UL,MH, TF) 
.8000=11 *-32768 (AF) 

.FF=12 7255 (MH, TF) 
-FFOO=13 2-256 (MH,AF,JL) 
.1£=14 730 (AF) 

.3F=15 763 (MH,AF,TF) 
.7F=16 127 

.72=17 a (AF ,MR) 

.F=18 245 (MH,CM,AF,TF) 
.10=19 -16 (MH,AF,JUL,TF) 
~FFEG=14 7-24 (MH, TF) 
-FFFO=1B 7-16 (CM,JL,TF,MH) 
.FFFG=1C 7-& (CM, TF MH) 
.20=21D “32 (CM,JdL,MH, TF) 
~30=1E 38 (CM,AF,MH, TE) 
-1B=1F 724 (NH,AF,TF) 
.3°F=20 °1022 (CM) 


(LNOS) SNOILINISSG 01314 WOY TOYLNOD DILSONDVIGOYDIN 


L6C 


.C=21 pe (CM,JL,TF,MH) 


.0=22 a (TF) 
.1F=23 31 (AF ,JL,MH,TF) 
.1FO00=24 77936 (JL,MH) 
.B0=25 -176 MH) 
-£E003=26 ; (CM) 
.7C=27 7124 (AF) 
.FFEO=28 3-32 (JL) 
.60=29 796 (TF) 
: SPARE=2A 
.DFCF=2B 7? (JL) 
~FFEF=2C -=17 (AF) 
.FFF1=20 7-15 (AF) 
.19=2E 725 (AF) 
~FFFOQ=2F --7 (AF) 
> KMX DEFINITION CONTINUED 
.FFFF=30 7-1 (MH,JL,TF) 
.88=31 7136 (AF) 
.3030=32 .? (TF) 
.F0=33 7240 (TF) 
.C0=34 3192 (TF,MH) 
-9=36 39 (CM) 
-FEFE=37 *-1C (CM) 
.FFFS=38 ele (CM) 
.1A=39 726 (CM,AF,TF) 
.24=3A ;36 (CM,MH) 
.FFEC=3C ed (CM, TF,MH) 
.A=3D ;10 (AF ,MH) 
.7E=3E 7126 (AF,TF) 
: SPARE=3F 
MCT/=02,6,42,0 *MEMORY CONTROL 
TEST.RCHK=00 -TEST TBUF WITH READ CHECK 
MEM.NOP=02 “NEITHER CPU NOR IB GETS MEM CYCLE 
TEST.WCHK=04 *TEST TSUF WITH WRITE CHECK 
WRITE. V.NOCHK=CA “WRITE, INHIBIT TRAPS 
WRITE.V.WCHK=CC -wRITE, NORMAL VARIETY 
LOCKWRITE.V.XCHK=0E sINTERLOCK wRITE, VIRTUAL ADDRESS 
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READ. V.=<CKK=z10 
READ. V.SOCHKE12 
READ.V. No eKa14 
REAOD.LV. SSDHK=16 
READ.Y .NEneCe138 


LOCKFELS. VINICHA=IA 
LOCKER TAD. Cw ASTC 
$S1hocc 220 

SBI .HOL + ONAN 22 
INVALIUATE=24 
VALIDATE HL95 
EXTwWOi Te. P2268 
WRITE.Fs2A 
LOCKYMRITE. PH=2Q2E 
READ. =22 


READ. iT. oN =36 
LOCKREAD.E=3A 
ALLOW. 18. READ=3E 


MSC/=0,4,26,0 


NOP=0 

CHK. CHM=01 

CHK, ELT. DPR=92 
CrK.Gl>.ADCRH=03 


TRO=04 
LOAD Sia; Selo 
LOAD.ALCC.CC=06 
READ. 1 C0G=C7 
CLR. FPOsCE 
SET. FrosO2 
CLR.NEST. CRR=CA 
SET.NEST.ESR 208 
SECOSE..REF=6C 
RETRY .NO.TRAP=Z05 
RETRY.TRAP=CE 
INH. CV. ADOR=O0F 
FCK/=0,3,32,0 ;ADDRESS CCUNT 
NOP=6 


CCNT 
7 ™N 


sREAD, NORMAL VARIETY 
7XEAD, iNHIBIT TRAPS 
78245 FOR MODIFY 


4 
’ 


READ, CHECK CONTROLLED E&Y IBUFFER 
-REGITN NEW INSTRUCTION STREAM 

* DATA GOES TO INSTRUCTION BUFFES 
SINTERLSCK READ, INHLSIT CHECK 
PINTER OCK READ, NORIAL VARIETY 
*STOP ALL SBI ACTIVITY 

RESET SB! 

SCLEAR CACHE ENTRIE 
DMICROLIAGNOSTIC FORCE VALID 
SEXTENDED WRITE TO CLEAR MOS ERRORS 
PaPiTe, PHYSICAL 

PINTERLOCK WRITE, FHYSICAL 

READ, ZHYSICA 

eT CR RUPT SUMMARY READ 

PINTERLOCK READ, PHYSICAL 

>GIVE i383 A CYCLE IF IT WANTS ONE 


SOEFAULS 
>CREATE NEW PSL FOR CHM 
SUTRAP LF ALU<15>=1, ALU<14:7>=0 


;THIS STATE IS INSTRUCTION DECQD= 


;TAKE CONDITION CODES FROM ACCELERATCS 


>(AND FOP RLOG STACK) 
ZCLEAR SSL<FPD> BIT 
;SET SAM 


CLR NESTED ERRGR FLAG IN CPU STATLS 


*Se7 SAME 

;OF TINS LIGNED DATA REFERENCE 

APPLY SAVED CONTEXT, INHIBIT TRAYS 
sAPPLY SAVED CONTEXT TO THIS REF 
;ALLOW USE OF FULL 32-BIT ADORESS 


m 
F 


Bo 


EFARULT 
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PC_VA=1 
PC_IBA=2 
VA+4=3 
PC+1=4 
PC+2=5 
PC+4=6 
PC+N=7 


QK/=0,4,51 +D 
NOF=0 
LEFT2=1 
RIGHT2=2 
LEFT=5 
RIGHT =6 
SHF=8 
SHF.FL=9 
DEC.CON=0A 


ACCEL=08 
D=s0C 
ID=0E 
CLR=OF 


RAMX/20,1,77,0 
b=0 
Q=1 

RBMX/=*0,1,77 
Q=0 
D=1 

SCK/20,1,23,0 
NOP=0 
LOAD=1 


SGN/20,3,48.0 
NOP=0 
LOAD. SS=1 
SS.FRIM.S50=2 
NOT.SO=3 
SO.FROM.SS=4 
SS.XGR.ALU=5 
ADO. 5U8=6 
CLR.SD+SS=7 


SVA_VA+E 
,FC_&C+1 
;PC_FC+2 
sPC_PC+4 


sPC_PC+N, N IS DETERMINED BY IN: TA SUFFER 


TOS FALL... FOLD 
;COUSLE SHIFT LEFT 2 
;OCUSLE SHIFT RIGHT 2 


;L048D SHF, INTEGER FCRMAT 

;LOAD SHF, UNPACKED FLOATING FOR SAT 
sOECIMAL CONSTANT = 6'S IN EACH Ni S5LE 
> FOR wHICH ALU CRY OUT IS FALSE 

;LOGAC ACCELERATOR DATA FROM OF BLS 


;.CAC ID BUS 


;LCAD CERO 


*DATA PATH fAIXER TO AMA 
DEFAULT 


;DATA PATH MIXER TO SMX. SAME BIT AS RAMX 


7;SC REGISTER CONTROL 


;OcréuLT, HOLO 


*LCAD SMX<09:C00> 


;SIGN CONTROLS 


SOG rau 
:SS_2LuU<15> 
eeS.50) 
2SO.KC7 SO 
+30. Se 

TSO iw oy 
ssD_ALUS<15>, 
;sCLEAR SOTH 


SS_5S-ACRALU<K15> 
SS_SS.XOR.ALU<KI5S> XI 5 LTR 1> 
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SHF/=0,3,85,90 
ALU=0 
LEFT=1 
RIGHT=2 
ALU.OT=3 
RIGHT2=4 
LEFT 3=5 


SI/#3,3,55,D 


DIVD=0 
ASHR=1 


SMX/=0,2,16 
EAL U=0 
FE=1 
ALU=2 
ALU. EXP=3 


$P0/20,7,35,0 
NOP=0 
LOAD.LC.SC=6 
WRITE.RC.SC=7 


SPO.AC/=0,4,38 
LOAD.LAB=1 
LOAD.LA=2 
WRITE.RAB=3 


SPO.ACN/=0,3,35 


SP1.SP1=0 
SP2.SP2=1 


;ALU SHIFTER CONTROLS 


SDEFAULLT, 
>SHF_ALU(LI1), 
*SHF_ALU(RI), 
;SHF_ALU( DT: 
>SHF_ALU(R2), 
7;SHF_ALU(L3) 


;SHIFT INPUT CONTROLS 


we we we we ae 


;MIXER TO SC 


SHF_ALU 


INSERT SI CNTL 
INSERT SI CNTL 
LO,L1,L2,L3), INSERT O 
INSERT SI CNTL 


SHF D 
PSL<N> Q31 

ALU 31 QO 

0 .¢) 

0 0 

Q31 Q31 

0 ALU 0,1 
1 ALU 0,1 


sEALU <9:0> 


7;FE<9:0> 


;ALU<09:00> 
;ALU<14:07> 


*SCRATCH PAD OPCODE, 
sSEFAULT 
;LOAD LC, ADR=SC[03:00] 


“WRITE RC, 


-4 FUNCTION BITS OF SPO FIELD 
>LOAD LA, 


7 BITS 


ADR=SC[03:00] 


LB FROM R(ACN) 


;LOAD LA_LRN, HOLD LB 
;wRITE RA, RB (ACN) 
*AC NUMBER IN SPO FIELD 
*VAX MOCE RA 
70 SP1 
71 SP2 R 


Q 


ALU C31 


C31 


C31 
0 


ALU C31 


0 
1 


RB 


SP1 R 


SP2 R 
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SP2.SP1=2 2 SP2 R SP1 R 

PRN=3 73 PRN PRN 

PRN+12=4 34 PRN+1 PRN+1 

SC=5 75 SC<03:00> SC<03:00> 

SP1+1=6 76 SP1 R+1 SP1 R+1 
SPO.ACN11/=0,3,35 *AC NUMBER IN SPO FIELD -- 11 MODE 

7-11 MODE RA RB 

SRC.SRC=0 30 SRC R SRC R 

OST.OST=1 74 DST R OST R 

DST.SRC=2 32 DST R SRC R 

7SRC.SRC=3 23 SRC R SRC R 

SRC.OR.1=4 74 SRC R .OR. 1 SRC R .OR. 

$C=5 35 SC<03:00> $C<03:00> 
SPO.R/=0,3,39 *SCRATCH PAD FUNCS WITH LOW 4 BITS OF SP AS ADR 

LOAD.LC=2 ;LOAD LC, ADR=SPO.RN 

WRITE.RC=3 >WRITE RC 

LOAD.LAB=4 ‘LOAD LA, LB 

WRITE. RAB=5 ;WRITE RA, RB 

LUAD.LABI.WRITE.RC=6 *LOAD LA, LB[R1], AND WRITE RC[RN] 

LOAD.LC.WRITE.RABI=7 “LOAD LCI RN], AND WRITE RA, RB[R1] 
SPO.RAB/=0,4,35 ;RA/RB LOCATIONS 

RO=0 

R1=1 

R2=2 

R3=3 

R4=4 

R5=5 

R6=6 

R7=7 

AP=9C 7R12 = ARGLNENT LIST POINTER 

FP=0D 5R13 = STACK FRAME POINTER 

SP=0E >R14 = STACK PSINTER 

R1S=0F “R15 = PC, TO SOFTWARE, SCRATCH TO UCODE 
SPO.RC/=0,4,35 ;RC LOCATIONS 

TO=0 

T1=1 

T2=2 

T3=3 


1 
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T4=4 
T5=5 
T6=6 
T7=7 
LcC.Sv=8 
VA.SV=9 


PTE. VA=0A 


PTE.PA=0 
PC.Sv=OC 
$c.S$V=C5 


VA. REF=9EF 


B 


c 


MBIT .VA=CF 


PTE .MASK 


5UB/20,2,64,D0 
NOP=0 
CALL=1 


RET=2 


SPEC23 


VAK/=0,1,25,D0 
NOP=0 
LOAD=1 


;ALU_O... THRU A 


ALU_O(A) 
ALU_O[ JO 
ALU_O=-D 
ALU_O-0-1 
ALU_0+0 
ALU_O-«K[ ] 
ALU_9-K[ ]~-1 
ALU_O+Kf J 
ALU_O+K[ J+1 


20F 


LU_D. 


7;MEM MGMT SAVES LC HERE 


;SUBROUTINE CONTRO 
“Ge Pau et 
;PUSH UPC OF THIS MICROINSTRUCTION 
CNTO USTACK 
;°GR" TOP OF USTACK TO UPC 
; AND FOP USTACK 
;REPLACE LOW @ BITS OF NEXT 
; UPC WITH SPECIFIER DECODE FROM 
; INSTRUCTION BUFFER 


os 


AND... 


"AMA, RAMX.OXT,DT/LONG,ALU/SA" 
"ALU,'@1 
“AMX, RAMX.OXT,OT/LONG, RBMA/D, Bux /RBMX, ALU/A-B" 
“AMX /RAMX.OXT,DT/LONG, R3BMA/D, BV X/RBMX,ALU,/A~B-1" 
O AMX /RAMK.OXT, DT,/LONG, RAWK/O, BYX/RBMX,ALU/A+B" 
WANK /RANK.OXT,OT/LONG MMX 21,8) X/KMX,ALU/ AWB" 
"KNX / BT. 


"KMX, 
OMX! 


/@t, 
SBMK/KMX AMX RANKS OXT,OT/LONG, ALU/A+B+1 " 


@1 


VAMX/RAMX. OK? , LONG, BMX, REMX,RBMX/D" 


BMX /KMX,AMX, RAAK.OXT, OTS LONG, ALU/A-B-1" 
BuIX /KMX, AMA /RAMK.OXT,OT/LONG, ALL/ A+B" 
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ALU _O0+LB+1 
ALU_O+LC 
ALU_O=-LC 
ALU_O+LC+1 
ALU_O-LC-1 
ALU_O+MASK+1 
ALU_0+Q 
ALU_9-Q 
ALU_O0-9O-1 
ALU_04Q9Q+1 
Ai.U_~1 

ALU_D 
ALU_D.OXT[] 
ALU_D.OxT[].AND. 


“AMX /RAMX.OXT,OT/LONG, BEMXL5,ALU/A+B+1" 

“AMX /RANMX.OXT, DT/LGNG, BMX/LC,ALU/A+B" 
“AMX/RANK.OXT,OT/LONG, EVX/LC,ALU/A~B" 

"AMX /RAMX.OXT,OT/LONG, 2MX “LC, ALU/A+B+1" 

AMX, RAMX.OXT,OT/ LONG, 2WX “LC, ALU/A-Br1" 

"AMX /RAMX.OXT,DT/LONG, BMX/NASK,ALU/A+B+1" 
"AMA,/RAMX.OXT, OT/LONG. RBWNX/Q, BMX/RBMX,ALU/A+B" 
"AMX /RAMX.OXT, DT/LONG, ROMX/Q, BUX /REMX,ALU/A-B" 

" ANX/RAMK.OXT,OT,/ LONG, R3¥X/9, BMX/RBMX,ALU/A-B~1 “ 
“ANX/RAMX.OXT,OT/LONG. RBNX/Q, BMX /RBMX, ALU/A+B41 * 
“AMX /RAMX.OXT,DT/LONG, ALU/NOTA" 
"RAMX/C,AMX/RAMX,ALU/A" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,ALU/A" 

K{] “RAMX/D, AMA RAMK.OXT,OT,@1,KMX/O2, BMX/KMX, ALU/AND" 


ALU_D.OXT[].ANONOT.K[] “ALU/ANDNOT, AMX /RAMK.OXT,DT/@1, RAMK/D, BMX/KMX , KMX/€2" 


ALU_D.OXT[ ]+K{ ] 
ALU_D.OxT[ ]-K[] 
ALU_D.OXT[ ]+LC 
ALU_D.OXT[]+Q 
ALU_D.OXxT[]-Q 
ALU_D.AND.K[ ] 
ALU_D.AND.MASK 
ALU_D.ANONOT.K[ ] 


"RAMX,/D, AMK/RAMX.OXT,DT/21,KNX/22, BMX/KMX, ALU/A+8" 
"RAMK/D,AMX/RAMX.OXT,OT/OC1,KMX/°2,BMX,/KMX,ALU/A-B" 
"ALU/ATB, AMX/RAMK.OXT,OT/S1,24VK/D, BMX/LC" 
"ALU /At3, AMX/RAMX.OXT, OT O1, 2ANK/D, 30X/RBMX, RBMX/Q" 
"RAMX/D,AMX/RAMK.OXT,OT/@1,R5MX,Q,BMX/RBMX,ALU/A-B" 
"RAMX/D, AMX /RAMX, KM, 51, 5M KMX, ALU/AND" 
"RAMX/D,AVX/RAMX, PMX/MASH. ALU, AND" 
"RAMX/D,AMX,/RAMA, KNX @1, BMX/KMX , ALU/ANDNOT 


ALU_D.ANONOT .MASK *RAMX/O,AMX/RAMX,BMX,NASK,ALU/ANDNOT " 


ALU_D.ANDNOT.Q 


"RAMX/D,AMX/RAMX,RBMX/Q,EMX/RGMX,ALU/ANDNOT" 


;ALU_D(B)... THRU ALU_D.XOR... 


ALU_D(B) 
ALU_O[ )K[] 
ALU_D+K[ ] 
ALU_D-«K[ ] 
ALU_D+K[ ]+1 
ALU_D-K[ ]~-1 
ALU_D-LB 
ALU_D[ JLC 
ALU_D4#LC 
ALU_D-LC 
ALU_D-LC-1 
ALU_D+LC+PSL.C 
ALU_D.OR.K[ J 
ALU_D.GR.LC 


"RBMX/O,EMX/RBMX,ALU/B” 

"RAVX/D, AMX /RANX , KMA 02, SYN KMX, ALU/O1" 
"RAMX/D,AMX/RAMA, KM ,/S31, BMX KIX, ALU/A+B" 
“RAMX/D,AMX/RAMM, KA /E1, SMX “KM «4, ALU/A-B" 
"RANMK/D,AMX/RAMX ,KMX SU, EMK, ak, ALU/A+B+1" 
"RAMX/D,AMX/RAMA.KMK/O1 SVK, KM, ALU/A-B- 1" 
"RAMX,/D,AMX/PANX, BYVA/LB,ALU/A-B" 
"RAVX/D,AMX/RAMK BASLE ALU C1" 
"RAMX/D.AMX/RATAK , BSMX/LO,ALU, AtS" 
“RAMK,D,AMX/RAMX,EMKA/LO,ALU, A+B" 
"RAMX/D.AMX/RAMX, BYX/LCO, ALL, A-3-1" 
"RANX/D,AMX /RAMX, BY 4/LC,ALU/ArS+PSL.C" 
MRANX/D  AMX/RAMK KX /31, SYK RMX, ALU/OR" 
“RAMX/D,AMK/RAMX, BM 2/LC,ALCY OR" 
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ALU_O.ORNOT.MASK 
ALU_D.OR.Q 
ALU_D[J]9Q 

ALU_D+Q 

ALU_D-Q 
ALU_D+Q+1 
ALU_D-Q-1 
ALU_D+Q+PSL.C 
ALU_D.SXT[ } 
ALU_O.SXT[].AND. 
ALU_D.SXT{[ ]+K[ ] 
ALU_D.xXOR.K[ ] 
ALU_D.XOR.LC 
ALU_D.XOR.Q 
ALU_D.XOR.R[] 
ALU_D.XOR.RC[ } 
;ALULK... THRU A 


ALU_K[ ] 

ALU_LA 
ALU_LA.AND.K{ ] 
ALU_LA.ANDNOT.K[ 


"RAMX/D, AMA; RAMX, SMX,/MASK, ALU/ORNOT" 
"RAMX/D,AMX/RAWX, REMX,/O, BMX, RBMX ,ALU/OR” 
"RAMX/D,AMX/RAMX, RBMX,'Q, BMX/RSMX,ALU/@1" 

“RAMX/D, AMX/RAMX, RBMX/Q, BMX/RBMX,ALU/A+B" 

"RAMX/D, AMX/RAMX, RGMX,'Q, BMX/RBMX,ALU/A-B" 

"RAMX/D, AMX/RAMX,RGMX/Q,BMX “REMX,ALU/A+B+1" 
"RAMX/D,AMX/RAMX,REMX/Q,8MX/RBMX, ALU/A-B-1" 
“ALU/A+BtPSL.C, AMX, RAMA, BMX, RBMX,RBMX/Q, RAMX/D" 
“RAMX/D,AMX,/RAMX.S*7T,0T,;@1,ALU/A" 

Ki} "RAMX,D, AMX RAMX.SX7,D0T/@1,KMX/@2, BMX/KMX, ALU/AND " 
“RAMX/D,AMX/RAMX.SX1T,DT/@1,K¥X/22, BMX/KMX, ALU/A+B" 
"RAMX/D, AMX /RAMX,KMX/@1, BMX, KMX,ALU/XOR" 

"RAMX/D,AMX/RANMX, BMX/LC,ALU/XOR® 

“RAMX/D, AMX /RAMX,RE™X/Q, BVX/RBMX,ALU/XOR" 

"RAVX/D, AMX/RAMX, SPO.R/LOAD.LAB, SPO.RAB/@1, BMX/LB,ALU/XOR" 
“RAMX/D,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/XOR" 
LU PCs 


"KIX /@1,BMX/KMX,ALU/B" 

"AMX/LA,ALU/A" 

"AMX/LA,KMX/@1, BMX/KMX,ALU/AND" 

] "AMX/LA,KMX/@1,8MX/KMX,ALU/ANDNOT" 


ALU_LA.ANDNOT.MASK "AMX/LA, BMX /MASK,ALU/ANDNOT " 


ALU_LA.XOR.LC 
ALU_LA!]D 
ALU_LA-D 
ALU_LA-D-1 
ALU_LA+K[ ] 
ALU_LA=K[ } 
ALU_LA+K[ ]+1 
ALU_LA+K{[].RLOG 
ALU_LA-K[].RLOG 
ALU_LA[]LB 
ALU_LA4LC 
ALU_LA[]Q 
ALU_LA+9 
ALU_LA-Q 
ALU_LA-Q-1 
ALU_LB 

ALU_LC 


"AMX/LA,BMX/LC,ALU,XCR" 
"AMX/LA.RBMX/D,5MX/RBMX,ALU/O1" 
"AMX/LA,RBMX/D, BMX /RBMX,ALU/A-B" 
"AMX/LA,RBMX/D,BMX/RBMX,ALU/A-3-1" 
"AMX/LA,KMX/@1,BMX/KMX,ALU/A+B" 
"AMX/LA,KMX/@1 , BMX/KMX, ALU/A-B" 
"ALU; A+54+1,AMX/LA,BMX/KMX,KMX/O1" 
"AMK/LA,KMX/@1, SMX/KMX,ALU/A+B.RLOG" 
"AMX/LA,KMX/@1, SMX/KMX,ALU/A-B.RLOG" 
"AMX, LA,EVX/LB,ALU/31" 
"ALU/A+8,AMX/LA, BMX /LO" 
"ANX/LA,RBMX/Q, BMX/RBMX,ALU/@r" 
"ALU/A+B,AMX/LA, BMX/RBMX, RBMX/Q" 
"ALU/A-B,AMX/LA, BMX/RBMX, RBMX/Q" 
"ALU/A-B-1,AMX/LA, BMX/RBMX, RBMX/Q" 
“BMX/LB,ALU/B" 

"BMX/LC,ALU/B" 
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ALU_NOT.D 
ALU_NOT.RC[ ] 
ALU_PACK.FP 
ALU_PC 

*ALU_Q... THRU C 


ALU_Q 
ALU_Q.OXxT[ ] 


"ALU INSTA, AMX /RAMX,RAMX /D" 


"SPO.R/LOAD.LC,SPO.RC/@1, BMX/LC,AMX/RAMX .OXT,OT/LONG, ALU; ORNOT" 


“BMX /PACKED.FL,ALU/B" 
"SMX/PC,ALU/B" 
ACHE_. 7. 


"RAMX/Q,AMX/RAMX,ALU/A" 
"RAMX/Q,AMX/RAMX .OXT,DT/@1,ALU/A" 


ALU_Q.OXT[].ANDONOT.K[] "“ALU/ANDNOT , AMX/RAMX.OXT ,DT/@1, RAMX/Q, BMX/KMX , KMX/@2" 


ALU_Q.OXT[].OR.K 
ALU_Q.OxT[].QR.D 
ALU_Q.OxT[ ]+0 
ALU_Q.OXT[ J+9+1 
ALU_Q.OXT[ ]+K[] 
ALU_Q.OXT[J]-K[ ] 
ALU_Q.AND.K[ ] 


{] "ALU/OR, AMX /RAMX.OXT,OT/@1,RAMX/Q, BMX/KMX ,KMX/@2" 

"ALU/O8,AMX/RAMX.OXT,DOT/@1,RAMX/Q,BMX/RBMX, RBMX/D" 
"ALU/A+B,AMX/RAMX.OXT,CT/@1, BMX,/RBMX,RBMX/D,RAMX/Q" 
"ALU/A+B+1,AMX/RAMX.OXT,OT/31, BV X/RBMX, RAMX/Q, RBMX/D* 
"ALU/A+B, AMX/RAMX.OXT,OT°81,RAVK/Q, BMX/KMX, KMX/@2" 
“ALU/A-B, AMX/RAMX .OAT,OT/21,RAMX/Q, BMX/KMX,KMX/@2“ 
"RAMX/Q,AMX/RAMX ,KMX,/@1,BMX/KMX, ALU/AND" 


ALU_Q. ANDNOT.MASK "RAMX/Q,AMA/RANX, EMX,;NVASK,ALU/ANDNOT" 


ALU_Q.ANONGT.K[ ] 
ALU_Q(B) 
ALU_Q[ ]D 
ALU_Q-D 
ALU_Q-D-1 
ALU_Q+K[ ] 
ALU_Q-K[ J 
ALU_Q+K[ ]+1 
ALU_Q+L8 
ALU_Q-LB 
ALU_Q+LB+1 
ALU_Q+LC 
ALU_Q-LC 
ALU_Q+LC+1 
ALU_Q+MASK 
ALU_Q-MASK-~1 
ALU_Q.OR.K[] 
ALU_Q.OR.LC 
ALU_Q.ORNOT.K[ ] 
ALU_Q.SXT[] 


"RAMX/Q, AMX /RAMX,KMX//@1, BMX/KM%, ALU/ANDNOT “ 
"RBMX/Q, BMX/RBMX,ALU/5" 
"RAMX/Q,AMX/RAMX, RBMX/D, BMX /RBMX, ALU/@1 " 
"RAMX/Q,AMX/RAMX, RBMX/'D, BMX, RBMX,ALU/A-B" 
"“ALU/A-B-1,AMX/RAMX, RAMX,°Q, BMX, RBMX , RBMX/D* 
"RAMX/Q,AMX/RAMX , KMX/@1,BMX/KMX, ALU/A+B" 
"RAMX/Q,AMX/RAMX,KMX/@1, BMX /KMX,ALU/A-B" 
"ALU/A+B+1,AMX/RAMX, RAMX/Q, BMX/KMX , KMX/@1 * 
"RAMX/Q,AMX/RAMX, BMX /LB,ALU,/A+B" 
"RAMX/Q,AMX/RAMX,BMX/LB,ALU/A~B" 
"RAMX/Q,AMX/RAMX, BMX /L3,ALU/A+B+1" 
"RAMX/Q,AMX/RAMX, BMX/LO,ALU/A+B" 
"RAMX/Q,AMX/RAMX, BMX/LC,ALU/A-B" 
"ALU/A+BH1, AMX /RAMX , RAMX/Q,BMX/LC" 
"ALU/A+B, AMX/RAMX , RAMX/Q, BMA,//MASK " 
"ALU/A-8-1,AMX/RAMX , RAMX.'Q, BMX “MASK" 
"RAMX/Q,AMX/RAMX , KMA/@1 , BMX/KMX, ALU/OR" 
"RAMX/Q,AMX/RAMX ,BMX/LC,ALU/OR" 
“ALU/ORNOT, AMX/R AMX, RAMX/Q, BMX //KMX , KMX/@1 * 
"ALU/A,AMX/RAMX.SXT,DT/@1,RAMX/Q" 


ALU_Q.SXT[].ANDNGT.K[] "“ALU/ANDNOT, AMX/RAMX.SXT,RAMX/Q, BMX/KMX , KMX/@2,DT/@1 “ 


ALU_Q.SXT[]+K[ ] 
ALU_Q.SXT[ ]+LB 


"RAMX/Q,AMX/RAMX.SXT,DT/@1,KMX/@2, BMX/KMX,ALU/A+B" 
"RAMX/Q,AMX/RAMX.SXT,OT/@1,EMX/LB,ALU/A+B" 
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ALU_Q.SXT[]+#PC  “RAVX/G,AMX/RAMX.SKT,DT, 31, EX FC,ALU/A+B" 


ALU_Q.XOR.D "RAVX/Q,AMX/RAMX, BMX REEMA, REMX, 0, ALU/XOR" 

ALU_Q.xOR.K[ ] “"RAMX/Q,AMM/RAMK KV K/E1, EX, KMA,ALU/XOR" 

ALU_Q.XOR.LC "RAMX/Q,AMX/RAMX,B¥XLCO,ALU. XOR" 

ALU_R[ ] "SPO.R/LOAD.LAB, SPO. RAB/@1 ,AMX/LA,ALU/A" 

ALU_R[].AND.K[] "SPO.R/LCAD.LAB.SFO.RAS/©1, AMX. LA, KMX/O2,BMX/KNX, ALU/AND © 
ALU_R[ ].ANONOT.MASK "SPO.R/LOAD. LAS.S9G.RA3/@1, AMX,/LA, BMX/MASK ,ALU/ANTNOT" 
ALU_R( DST) “SPO.AC/LOAD.LAB,S&G.ACNI1/DST.OST,AMX/LA,ALU/A" 


ALU_R[].OR.K[} "SPO.R/LOAD.LAB.SPSO. RAB ©1, AMX, LA, KMX/32, SMX/KMX,ALU/OR" 
ALU_R([].ORNOT.K[ "ALU/ORNOT,AMX/LA, BMX “RMX, SPO.R/ LOAD. LAB, SPO. RAB/@t , KM», 52" 
ALU_R[].xOR.K[ } "SPO.R/LOAD. LAB, SPD. RAS 31, ANX/LA,KMX/E2, BMX/KMX,ALU/XOR" 


ALU_RC{ } "SPO.R/LOAD.LC,SPO.8C,/ 81, SMxX/LO, ALU/B" 

ALU_RC(SC) "SPO/LOAD.LC.SC,BM%, LE, ALU/ 5" 

ALU_R($P1)+K({].RLOG "SPQO.AC,LOAD.LAB,SFO.ACN,/SP1.SP1,AMX/LA,KMX/@1 , BYX/ RMX, ALU/A+B. RLOG" 
CACHE_DO[ } "VAK/NOP ,MCT/WRITE.V.WCRK,OT,&1,DK/NOP" 

CACHE[ J_0O "VAK/NOP ,MCT/WRITE.V.WCHK MSC /@1,DK/ NOOO" 

CACHE_D.INST.DE?P “VAK/NOP .MCT/WRITE.V.WCHK,OT/INST.DEP,DK/NOP" 
CACHE_D[].NOCHK “VAK/NOP ,MCT/WRITE.V.NOCHK,OT, &! ,DK/NOP" 

CACHE.©_DOf{ j "VAK/NCP ,MCT/WRITE.P,OT/@1, OK /NGP" 

CACHE_D[].LK "VAK/NOP ,MCT/LOCKWRITE.V.XCHK,OT/@1,OK/NOP" 

70_0... THRU D_CACHE... 

D_O "OK/CLR" 

D_0O-D “AMX /RAMX.OXT,OT/LONG.RBMX/D.BMX/RBMX,ALU/A-3,5HF/ALU,DK SHF" 
D_O+K[ J+1 “AMA, RAMX.OXTL,OT/LONG, &MX &1, BMX/KMX,ALU/A+B41,SHF/ALU,DK SHE" 
D_O+LC+1 W AMX /RAMX.OXT,OT/LONG. BUX’ LC, ALU/A+B+1, SHF/ALU, OK /SHFE" 

0_0-Q "AMX, RAMX.OXT,DT/LGG, RSX, Q, SMX/RBMX,ALU/A-B, SHF/ALU,DK/SHF" 
D_ACCEL&SYNC "DK,/ACCEL,ACF/SYNC" 

D_ALU "SHF/A_U,OK/SHF" 

D_ALU.LEFT "SHE /LEFT,DK/SHF" 

D_ALU.LEFT2 "SHF/ALU.CT,OT/ LONG, OK/SHF" 

D_ALU.LEFT3 "SHF,LEFT3,0K /SHF" 

D_ALU.RIGHT "SHF/RIGHT , DK, SHE “ 

D_ALU.RIGHT2 “SHF/RIGHT2,DK/SHF" 

D_ALU( FRAC) "“SHF/ALU.DOK/SHF.FL" 

D_BLANK HOKE 204" 

O[ } CACHE "VAK/BNOE MCT/READ.V.RCHRK, OT: 31,5K/NOF" 

D_CACHE[ ] MVAK/SNOP,MCT/READ.V.RCRK, SC 81, DK/NOP" 


D[ ] CACHE. ISCHK "“VAK/NCP,MCT/RESAD.V. TBCHK. DT, O31. 0K,/NOP" 
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D_CACHE.INST.DEP "VAK/NOP ,MCT/READ.V.IBCHK,DOT/INST.DEP,DK/NOP" 


D_CACHE.LK[] “VAK/NOP,MCT/LOCKREAD.V.WCHK,MSC/@1,DK/NOP" 
O{ J)_CACHE.LK "VAK/NGP ,MCT/LOCKREAD. V.WCHK ,OT,/@1,DOK/NOP" 
O[ J.CACHE.NOCHK "VAK/NOP.MCT/READ.V.NOCHK.DT/@1.DK/NOP" 

D[ ]_CACHE.P "VAK/NOP ,MCT/READ.P,OT/@1,0K/NGOP" 


DL ]_CACHE.WCHK “VAK/NOP,MCT/READ.V.WCHK ,DT/@1,0K/NOP" 
O_CACHE.WCHK[] "VAK/NOP,MCT/READ.V.WCHK ,MSC;@1,O0K/NOP" 
;O_DAL... THRU O_O... 


D_DAL.NORM "DK/DAL.SV" 

D_DAL.SC "DK/DAL.SC" 

0_D.OXT[ } "RAMX/D,AMX/RAMX.OXT,OT/@1,ALUL/A,SHF/ALU,DK/SHF" 

D_D.OXT[].ANONOT.K{[ } "RAMX/D,AMX /RAMX.OXT, OT, @1,KMX/@2, BMX/KMX ,ALU/ANONOT , SHF/ALU,OK/SHF" 
D_D.OXT[ ]+K{ ] "RAMX/D.AMX/RAMX.OXT,DT/@1,KMX/O82, BMX /KMX,ALU/A+B, SHF/ALU. OX, SHF* 
D_D.OXT{[].0R.Q "“RAMX/D.AMX/RAMK.OXT,DT/@1,RBMX.Q,BMX/REMX,ALU/OR, SHF/ALU,OK/SHF" 

D_D.OXT[ }+0 "ALU/A*3,AMX/RAMX.OXT,OT, 21, BMX/RBMX,RBMX/Q,D_ALU”" 

D_D.OXT[ ]+Q+1 "RAMX,“D,AMX/RAMX.OXT, DT @1,BMX/RBMX,ALU/A+8+41,D_ALU" 

D_D.OXT[].xOR.Q "CK/SHF,ALU/XOR, SHF JALU AMX /RAMX.OXT,RAMX/D,0T/@1,RBMX/Q, SVX/RBMX " 
D_D.OXT{].XOR.RC[] “RAMX/D, AMX /RAMX.IXT, DOT, @1,S5P0.R/LOAD.LC,SPO.RC/@2, BMX/LC,ALU/XOR,SHF/ALU, OK/SHF" 
D_D.AND.K[ ] "RAMX/D,AMX/RAMX ,KMX/21, BAIX/ RMX, ALU/AND, SHF/ALU,DK/SHF" 

D_D.AND.K[].LEFT2 "RAMX/D,AMX/RAMX KX. @1,BMX/KMX,ALU/AND, SHF/ALU.DT,OT/LONG, DK/SHEF " 
D_O.AND.K[ J]. RIGHT "RAMX/D,AMX/RAMX,KMX, €1, BMX/KMX, ALU/AND, SHF/RIGHT , OK/SHF* 
D_D.AND.LC "RAMX, DL AMX/RANMX, BNIX/LCO,ALU, AND, SHF/ALU, DK/SHF" 

0_D.AND.MASK "RAMX/D,AMX/RAMX, BMX /MASK,ALU/AND, SHF/ALU, DK/SHF" 

D_D.AND.Q "RAMX/D.AMX/RAMX,RBMX/Q,BMX REX ,ALU/AND, SHF/ALU, DK/SHF" 

D_D.AND.RC[] "RANX/D,AMX/RAMX,SPO.8/LOAD.LC.SPO.RC/€1,BMX/LC,ALU/AND, SHF/ALU, DK/SHE" 
D_D.ANONOT.K{] "RAMX/D,AMX/RAMA,K¥X/@1,EMX, KMK,ALU/ANDNOT,SHF/ALU,OK/SHE " 

D_D.ANONGT.LC "RANVXD,AMX/RAMX, BMX/LC, ALU, ANONOT, SHF/ALU,DK/SHF" 

D_D.ANDNOT.PSWZ "“OK/SHF,ALU/ANDNST, AMK/RAMX, RANK /D, BMX/KMX,KMX/.4,SHF/ALU" 

D_D.ANDNOT.Q MRAMX DANA /RAMXK,REVX/Q,BVK/RENK,ALU/ANDNOT,SHF/ALU,DK/SHF" 
D_D.ANDNOT.RC[] “RAMX,D,AMX/RAMX,S>5.R/LOAD.LC,SPO.RC/@1, BMX/LC,ALU/ANDNOT, SHF/ALU,OK/SHF" 
O0_D( FRAC) “RAMX,D,ANX/RAMX,ALU/A,SHF/4LU,0K,SHF.FL" 

D_D[JK{] "RAMX/D,ANMX/RAMK,KIMX/OG2,8NX *“MX,ALU/O1,SHF/ALU,DK/SHF" 

D_D+K[ ] "RPAVX DAMM /RAMX KNX @1, BMX KMX,ALU/A+B, SHF/ALU,DK/SHF" 

0_D-K[ ] *RAMX/D,AMX/RANX,KMX/31, BMX “KMX, ALU/A-B, SHF/ALU, DK/SHEF" 

D_D+K[ j+1 "RAUX SD, AMX /RAWX,KMX/S1, 3MX/KMX,ALU/A+B+1,SHF/ALU,DK/SHF " 

D_D+LB "RAWX/D.AMX/RAMX, BMX/LB,ALU, A+B, SHF/ALU, DK/SHF" 

D_D+LC "RANX,D,AMX/RASX, BMX, LC,ALUsA+B,SHF/ALU,DK/SHF" 

D_D-LC "RANX/D,AMX/RAMX, BMX/LC,ALU/A-B, SHF/ALU, DK/SHF" 

D_D+LC+PSL.C "QAMKX/D, ANX/RAMX,BMX/LC,ALU,A+BrPSL.C,SHF/ALU,DK/SHF" 
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a 
~-RIGHT2 
RIGHT(B) 

- SWAP 

eset [| 
~SXT[ ].RIGHT 
-XOR.KE) 
-XOR.LC 
-XOR.Q 


1 | iit 


maa ree ras 
ee ee 


"OK/LEFT"” 

“DK LEPTS" 
"RANX/D,AMX/RAMX, BMX /MASK,ALU/@1,SHF/ALU,DOK/SHF" 

"0D _D.OR.K[ .30]" 
MRAMX/D,ANK,/RAMK,KMX /O1. 5M KNX. ALU/OR, SHF/ALU, DK /SHF" 
"RAVX-D,AMX/RAMX, SMX/MASK , ALU, GRNOT, SHF/ALU,DOK/SHF" 
"OK, SHF,ALU/OR, AMX /RAMXK, RAN S. OD, OMX /KMX,KMX/.1, segs eee 
"CK/SHF ALU/OR, AMX SANK, eine DO, OMX /KMX,KMK/.2,SHF/AL 
“RAMX/D,ANVX’RAMX ,RSMNK, Q,EMX /e8ttx, ALU/CR. SHF/ALU, OK/SHF" 


HRAVX/D. AWK /RAMA SOO. ? LAD. C.SPG.RC/81, 8MX,/LC,ALU/OR, SHF/ALU, OK/SHE" 
"RANX,O,ANX/RAMX RBMX GO, LAK/R ed ALU/@1, SHE/ALU, DK/SHF" 
mRANX/D, AVX /RAMK, RANA, Qo tex PREM, ALU/A+3, SHF/ALU, DK/SHF" 


MRANMX,D,AVX/RAMM,REMK/O,ON A. REC X,ALU/A-B, SHF/ALU, DK, SHE” 
"RANK /O,ANX/SRAMN ROOK G. SMX) 28s 4, ALU/A+34+1, SHE/ALU, DK/SHE " 
“RAMA DLANX/RAMX, REVX,@, BMX, RENX,ALU/A-B-1,SHF/ALU, OK/SHE " 
"OM. SIGHT 

neg RIGH72" 

"RIV /O,SVX/RBYX,ALU/3, SHF/RIGHT ,OK/SHF" 

"oK SyTe, SwAP* 
MRAVX/SAVXSRANX.S£T,57TS1,ALU/A,SHFE/ALU,OKSHF" 
"RAMX/D,AMX/RAVA.SXT OT, G1,6LU-4,SHF/RIGHT,CK/SHF" 
hRAMX/D,AMX/RAMK,KMX/E1,04X AMX, ALU/XOR, SHF/ALU, DK/SHF" 
"RAMX/D,AMX/RAMX, BX, LC,ALL, XOR, SHF/ALU. DK/SHF" 
"RAMK/D,AMX/RAMX, REM, QO, SVX/RBMX,ALU/XOR, SHF/ALU, OK/SHF" 


7>D_INT.SUM... THRU D_PC... 


D_INT.SUM 
D_K[] 
D_K[].RIGHT 
D_K[].RIGHT2 
D_LA 
D_LA.AND.K[] 
D_LA+D+PSL.C 
D_LA-D 

D_LA( FRAC) 
D_LA-K{ ] 
O_LA.RIGHT 
D_iB 

D_L8.PC 


"MCT/READ. INT. SUM,OK/NCP" 

"KX /@1,BMX/KMX,ALU,8. SAF /ALU,OK/SHEF" 

"KIAX, @1,3MX/KMX,ALU/B, SHF /RICHT ,DK/SHFE" 

KIX @1,BMX/KMX,ALUB, SSF RIGHT2,DK/SHF" 

AMX! LALALU/A, SHE/ALU OK / SHE" 

“ANMIX/LA,KMX/@t , BMX,/KMX, ALU/AND, SHF/ALU, OK/SHF" 
"AMX, LA, REMK/D,ENX/2BMX,ALU/At8+PSL.C,SHF/ALU, DK/SHF" 
"DK/SHF,ALU/A-B, AMK/LA, SN 4/R5MX, RBMX/D,SHF/ALU" 
"AMX /LA,ALU/A,SHF/ALU,OK/ SHEL" 

"AMX /LA,KMX/@1,BMA/KMX,ALU/4-B, SHF/ALU, DK/SHE" 
"AMX, LA,ALU/A, SHF/RIGRT ,CA/SHEF" 

"ENIX ) LB, ALU/B, SHE ALU. CKy SHE" 
“SIAX/PC.OR.LB,ALU’S,SHE/ALU,OK/SHEF" 
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D_LC 
D_LC(FRAC) 
D_NOT.D 
D_NOT.k{ ] 
D_NOT.MASK 
D_NOT.Q 
D_NOT.R[] 
D_PACK.FP 


D_PACK.FP.LEFT 


p_PCc 
D_PC.LEFT 
© Se © eee 


_Q 

_Q.OxT[ ] 
_Q.AND.K[ ] 
_Q.ANO.LC 
_Q.AND.MASK 
_Q.ANDNOT.D 
20. 
eee 
-Q. 
50: 


_Q.ANONOT.PSWZ 


D 

D 

D 

D 

D 

ia) 

D 

D 

D 

D 

D 
D_Q.AND.RC[] 
D&Q_D+9 
D_Q+D 

D_Q-D 
D_Q-D-1 
D_Q[]D 

D_Q( FRAC) 
D_Q+KI ] 
D_Q-K[ } 

D K{ j-1 
D_Q+LB 

D_Q[ JMASK 

D ~LEFT 

D OR.K{ J 
6) 
0 


_Q- 
Q 
_9 
_Q 
_9. 
_Q. 
_Q.OR.PSWC 


ANDNOT.K[ ] 

ANDNOT.MASK 
ANONQT. PSWC 
ANONOT.PSWN 


ORNCT .MASK 


"BMX/LC,ALU/B, SHF/ALU. DK/SHE” 
“BNX/LC,ALU/B, SHF/ALU, DK/SHF FL" 
"RAMX/D,AMX//RAMX,ALU/NOTA, SHF/ALU, DK/SHF" 

"KMX,;@1, BMX /KMA, AMX /RAMX.OXT,OT/LONG, ALU/ORNOT , SHF/ALU, DK/ SHF " 
“BMX /MASK, AMX/RAMX.OXT,DT/LONG,ALU/ORNOT, SHF/ALU, DK/SHF" 
"RANX/Q, AMX/RAMX, ALU/NGTA, SHF/ALU, DK/SHF" 
“LA_RAL@1].AMX/LA,ALU,/NOTA, D_ALU® 

"BMK, PACKED. FL,ALU, 6B, SHF/ALU, OK/SHF" 

“BMX /PACKED.FL,ALU/B,SHF/LEFT,DK/SHF" 
"BMX/PC,ALU/B, SHF/ALU, DK/ SHF" 
"BMX/PC,ALU/B, SHF/LEFT , OK/SHF" 


"DK/Q" 

"RAMX/Q,AMX/RAMX.OXT ,OT/®81,ALU/A, SHF/ALU, DK/SHE " 
"RAMX/Q,AMX/RAMX , KX / 81, BMX, KMX,ALU/AND, SHF/ALU, DK/SHF" 
"RAMX/@,AMX/RAMX,BMX/LC.4&4LU,AND,SHF/ALU, DK/SHF" 
MRANK'Q,AMX/RAMA, BMX /MASK,ALU, AND, SHF/ALU, DK/SHF" 

"RAMX/Q, AMX,/RAMX, RBMX/O, BMX, K2MX,ALU/ANDNOT ,SHF/ALU,DK/SHF" 
"RAMK/Q,AMX/RAMK KM. / 31, BUX, RMA, ALU/ANONOT, SHF/ALU, DK/SHF " 
"RAMX/Q,AMX/RAMXK, BMX /MALH , ALU, ‘ANDNOT,SHF/ALU, OK/SHF" 

"DK /SHF ,ALU/ANONOT ,AMX/ RAMK,RANX/Q, BMX /KMX,KMX/.1,SHF/ALU" 
“DK SHF .ALU/ANDNOT . AMK,//RAMX . FAKX/Q, BMX /KMX, KMX/.@.SHF/ALU" 
"DK /SHE,ALU/ANDNOT ,AMX/RAMX,RAMX/Q, BMX/KMX,KMX/.4,SAF/ALU" 
"RAMX/G,ANX/RAMX.SPO.R, LOAD.LC,SPO.RC/@1, BMX/LC,ALU/AND, SHF/ALU,DK/SHE" 
"RAMX/D,ANX/RAMX,R3VK/Q,EVX, RBVX,ALU/A+B, SHF/ALU, DK/SHF , OK.’ SHF 
"RAMK/Q, AMX /RA&WRK, REWK,'D, BMX REMX, ALU/A+B, SHF/ALU, DK/SHE * 
en AMX /RANX,R3BMX,O,BYX, R36%,ALU/A-B, SHF/ALU, DK/SHF" 
"RAVMX/Q,AMX/RAMX  RBNX,O,EMX, RBVX,ALU/A-B-1,SHF/ALU, DK/SHF “” 
Pes AMY /RAMX ,REVX,D, BiviX, &S*%,ALU/G1,SHF/ALU,DK/SHF" 
MRAMX/O,AMX/RAVX ,ALU/A, SHF/ALU,OK/SHF.FL" 
"RAMK/Q,AMX/RAMX ,KvIA/G1, SMX er MX, ALU/At+B, SHF/ALU, OK/SHE" 
HRAVX/G,AVX/RAMX KK /@1, BMX, KM, ALU/A-B, SHF/ALU, DK/SHF" 
kee QL AMX /RAMX  KMX/21,6°x%, +48, ALU/A-5~-1,SHFE/ALU, DK/SHE " 
"RAMX-Q,AMA/RAIIX ,BMX/LB,ALL/At1B, SHF/ALU, OK/SHF" 
“"RAMK/Q.4NX/RAMX, BX; MAS¥ ,ALU, @1,SHF/ALU, DK/SHF" 
"RANX,S.AMX/RAMXALU/A, SHE, LEFT, DK/ SHE" 

UO ANX, ne AMX,/RAMX,KMX 34 oe “KMX, ALU/OR, SHF/ALU, OK/SHF" 
MRAM QO. OMX/RAMX, SY KINASK, LU ORNOT,SHFYALU,DOK/SHF" 

Wok SAE ALU OR: AMX/RAMX,RAM Pe i a cee Res 
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D_Q.OR.RC[ ] 
D_Q+PC 
D_Q-PCSv 
D_Q.RIGHT 
C_Q.RIGHT2 
D_Q.SXTI} 
0_Q.XOR. RCL } 


TRAN ALO. AMX /RAWX, SF 2.RY 
"RALAK SG (Pane "RAMA BX, Be Pilar. SHE/ALU, OK, SHE" 

MRAMX O.AVA/SRAMA , BK 0 MSC/REAS.RLOG,ALU/A-B,SHF/ALU, DK/SHF" 
"RAMKX/Q,AVX/RAMX,ALUSA, SHE/RIGHT ,DK/SHF® 

"RAMX/Q.AMX/RAMX,ALU/A, SHF/RIGHTO2, DK, SHF" 
"RAMX/Q,AMX/RAMX.SXT,DT/@1,ALU/A, SHF/ALU, DK/SHF" 

"RAMX/Q,AMX/RAMX, SPO.R/LOAD.LC,SPO.RC/@1, BMX/LC,ALU/XOR, SHF /ALU,DK/SHF" 


nOU.LC,SPO.RC/§@1,5UKX/LC,ALU/OR, Sr F ALU, CK/SHE" 
, 


an Le © 


7 
bal) 


DR... THRU D&VA_ 


AND.K[] 


] 
J.A 
re ORNOT.K[ ] 
[ 
( 


+ Areas e 


D_R[ 
D_R[ 
O_R[ 
D_RC 
D&RC[]_PC 
D_RC(SC) 
D_R[]( FRAC) 
D_RLOG 
D_RLOG.RIGHT 
D_R(PRN+1) 
D_R(SC) 
O_R(SPI+1) 
D&VA_ALU 
D&VA_D-xK[ ] 
CE&VA_D+4LC 
D&VA_D+9 
D&VA_LA 
DéVA_LB 
D&VA_Q 
D&VA_Q+LB.PC 


"SPO.R.LOAD.LAS, SPC. RAS/81,ANX/LA,ALU/A, SHF/ALU,DK/SHE" 

"SPQ.R/ LOAD. LAB, SPO. RAS/G1 , AMX SLA, KMX/@2,BMX/KMX,ALU/AND, SHF/ALU,DK/SHF" 
"LAB _RIO1],AMX/LA,BYX,/KVX,KVXK/82 ,ALU/ORNOT, D_ALU" 
“SPO.R/LOAD.LC,SPO.RC/81, amax; ic, ALU/S. SHF/ALU, DK/SHF" 

“BMX, PC,ALU/B, SHF/ALU, DK, SHF,SPS.R/WRITE.RC,SPO.RC/@1" 
"SPQ/LOAD. LC.$C, BMA, LC,ALU, B, SHF/ALU,CK/SHF" 

"SPO.R/LOAD. LAB. SFO. RAS/S1 , AMX/LA,ALU/A, SHF/ALU, OK/SHF. FL" 
“BMX/O MSC /READ.RLCGG, ALU, B,SHF/ALU, DK/SHF” 

"BMX /O.MSC/READ.FLOG,ALU’B,SHF, RIGHT ,DK/SHF" 
"SPQ.AC/LOAD.LAB, SOO. ACN, SRNG+ 1, AMX/LA,ALU/A, SHF/ALU, DK/SHE" 
"SP9.AC/LOAD.LAB,SPO.ACN/SC,AMX-LA,ALU/A, SHF/ALU, DK/SHF" 
"SPQO.AC/LOAD. LAB,SPO.ACN, SP1+1,AMX/LA,ALU/A, SHF/ALU, DK/SHEF" 
“VAK/LOAD, SHF/ALU,OK/SHF" 

"RAMX/D,AMX/RAMX ,KMK/@1, BMX KMX,ALU/A~B, VAK/LOAD, SHF/ALU, D*X/SHF" 
"RAMX/D,AMA/RAMX , Bux /LC.ALU/A+B, VAK/LOAD, SHF/ALU, DK/SHF" 

"DO 0+Q,VAK,,LOAD" 

“AMX/LA,ALU, A, VAK/LOALD , SHF/ALU,DOK/SHF " 

"BMX/LB,ALU/S, VAK/LCAD, SHF/ ALU, OK/ SHE" 

MRAMX/Q,AMX/RAMX ,ALU/A, VAK/LOAD, DK/Q" 

“RAMX/Q,AMX/RAMA, BWA/PC.OR.LB,ALU/A+B, VAK/LOAD, SHF/ALU, DK /SHF" 


sEALUL... THRU FE_ 


EALU_D( EXP) 


"RAMX/C.AMX/RAMX,EBMX, AMX. EXP, EALU/B" 


EALU_FE “EBMX/FE,EALU/B" 

EALU_Kf ] "KMX, 21, EBMX/KMX,EALU,; B" 

EALU_R[ ] (EXP) “S20,R°LOAD. LAB, SPO. RAS/@1, AMX/LA, EBMX/AMX. EXP, EALU/B" 
EALU_SC "EALU/A" 

EALU_SC.ANDNOT.Ki J "KMX/@1,E BMX /KMX,EALU/ANONOT " 

EALU_SC+FE “EBVUX/FE,EALU/ A+B" 

EALU_SC-FE "ESMX/FE,EALU/A-B" 


EALU_SC+K[] 


"KMX,@1.,EEBMX/KMX,EALU/A+B" 
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EALU_SC-«[ ] "KMX/@1,EBMX/KMY,EALU/A-B" 


EALU_STATE "EALU/A,MSC/LOAD. STATE" 

FE_O(A) "AMX/RAMX.OXT,OT/LEONG. EBMX/AMX.EXP,EALU/B, FEK/LOAD" 
FE_D( EXP) "RAMX/D,AMX/RAMX,ESMX,; AMX. EXF,EALU/B,FEK/LOAD" 
FE_EALU “FEK,/LOAD" 

FE_K[] "KMX/@1,EBMX/KMX, EALU/3,F EK, LOAD" 

FE_LA( EXP) "AMX/LA,EBMX/AMX.EXP,EALU/B, Fr EK LOAD" 
FE_NABS(SC-LA(EXP)) “AMX,/LA,EBMX/ANX EXP, EALU/NASS.A-B, FEK/LOAD* 
FE_Q( EXP) "RAMX/Q,AMX/RAMX EBV X/ANA.EXP,EALU/B, FEK/LOAD" 
FE_R[] (EXP) "SPO.R,’LOAD.LAB, SPO. RAS./81,AMX,/LA, EBMX/AMX.EXP, EALU/B, FEK/iLCAD" 
FE_SC "EALU/A, FEK/LOAD" 

FE_SC.ANDONOT.FE "EBMY /FE,SALU,ANONOT,FEK/LOAD" 
FE_SC.ANDNOT.KE ] "KMX/@1, EBMX /KMX, EALU/ANONOT, FEK/LOAD" 
FE_SC+1 "EALU/A4+1,FEK/LOAD" 

FE_SC+FE “EBNX/FE,EALU/A+B,FEK,LOAC" 

FE_SC-FE "EBMX/FE,EALU/4~-6,FEK/ LOAD" 

FESSC_K[ ] "KMX /@1, EBMX/KMX, EALU,B,FoK, LOAD, SMX/EALU, SCK/LOAD" 
FE_SC+K[ ] "KMX/@1,EEMX/KMA, EALU/A+5,FERX/LOAD" 

FE SC-K[] "KMX/31,EBMX/KWX,EALU/ATB,FEK; LOAD" 

FE_SC+LA(EXP) "AMX/LA,EBMX,/AMX.EX?, EALU/A+TS, FEK/ LOAD" 
FE_SC-LA(EXP) "AMX/LA,EBMX/AMX.EXP,EALU/A-5,FEK/LOAC" 

FE_SC.OR.K{ ] "EALU/OR, EBSMX/AKMX,KMX/@1,FEK/ LOAD" 

FE_SC-SHF.VAL "EBMX/SHF.VAL, EALU/A~3, FEK/LCAD" 

FE_SHF .VAL "EBMX/SHF.VAL,EALU/B, FEK/ LOAD" 


°ID_... THRU LC. vs 


ID[]_D “CID/WRITE.KMX,10.ADOR/@1 “ 
1D_D&NO.SYNC "CID/WRITE.KMX,ADS/IBA,KMX/SP1.CON* 
1D_0.SYNC "CID/WRITE.KMX, ADS/IBA, XMX/SP1.CON,ACF/SYNC" 
10(SC)_O "CID/WRITE.SC" 

K{] "KMX/@1" 

LA_RA[ J "SPQ.AC/LOAD.LA, SPO. RAB/@1" 
LA_R(DST)&LB_R(SRC) "SPQ. AC/LOAD. LAS, SPO.ACN11/DST.SRC" 
LA_R(SP2)&LB_R(SP1) "SPQ.AC/LOAD. LAB, SPO.ACN/SP2.SP1" 
LAB_R14RC[]_0 "ALU_0(A),LAB_RIGRC{ St j_ALU" 


LAB_RISRC[]_ALU “SPO.R/LOAD.LABI.WRITE.RC,SPO.RC/@1, SHF/ALU" 
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LAB_RISBRC[ ] 
LAB_R1IERC[ ] 
LAB_R1ERC[ ] 
LAB_R1V&RC[ ] 
LAB_R1aRCf ] 
LAB_R18RC[} 


_ALU.RIGHT2 "SPO.R/LOAQ.LAS1.WwRITE.RC,SPO.RC/@1,SHF/RIGHT2" 
“p.OXT[ ]+#K[] “ALU_D.OXT{(S2]+K/@3],LAB_R18RC[@t]_ALU* 


_D+LC "ALU_D+LC,LAS_R1GRC([S1]_ALU" 


_Q-K{ ] "ALU_Q~K[@2],LAB_R1SRC[E1J_ALU" 
“O-D “SPO.R/LOAD.LABI.WRITE.RC,SPO.RC/O1 ,ALU/A~B, AMX/RAMX.OXT,DT/LONG,, BMX/RBMX ,RBMX/D, SHF/ALU" 


_O+LC+1 "ALU/A+B+1,AMX/RAMX.OXT,DOT/LONG, BMX/LC,SPO.R/LOAD.LAB1.WRITE.RC,SPO.RC/@1,SHF/ALU" 


LAB_RE ] "SPO.R/LOAD.LAB,SPC.RAS/G@1" 

LAB_R( DST) "SPO.AC/LGAD.LAS,SPC.ACNI1/D5T.0ST" 

LAB_R(SC) "SPO.AC/LOAD.LAS,SPO.ACN/SC" 

LAB_R(SP1) "SPQ.AC/LOAD.LAB,SPO.ACN’SP1.SP1" 

LC_Ro[ J "SPO.R/LOAD.LC,SPO.RC,; 31" 

LC_RC[{ }&R1_D "ALU_D,LC_RC[@1]8R1_ALU" 

LC_RC[ ]&R1_LA-K[ ] "ALU _LA-K[@2],LC_RC[@1 J6R1_ALU" 

LC_RC(S5C) “SPO/LOAD.LC.SC" 

LC_RC[]@R1_ALU "SPO.R/LOAD.LC.WRITE.RAB1,SFO.RC/@1,SHF/ALU" 

LC_RC{]$R1_(LA+LB).LEFT “AMX/LA, BMX/LB, ALU/A+B,SHF/LEFT,SPCO.R/LOAD.LC.WRiTE.RA51,S°0.RC/@1" 
LC_RC[ J&@R1_(LA-LB).LEFT "AMX/LA, SMX/LB,ALU/A-B, SHF/LEFT,SPO.R/LOAD.LC.WRITE.5AB1,SPO.RC/@1" 
LC_RC[ ]&R1_LA+K[ ] "SPO.R/LOAD.LC.WRITE.RAB1,SPO.RC/@1,SHF/ALU,ALU/A+3, Aik, LA, BMX/KMX, KMX/@2" 
LC_RC[ J&R1_tB8 "ALU_LB,LC_RC[@1 J&51_ALU" 

LC_RC[{ J&R1_Q "SPO.R/LOAD.LCO.WRITE.RAS1, SPO.RC/@1,SHF/ALU,ALU/A, AMX/RAMX , RAMX/Q" 

;PC_... THRU PC&VA_... 

PC_PC+1 "PCK/PC+1" 

PC_PC+2 “PCA/PC+2" 

PC_PC+4 "PCK/PC+4" 

PC_PC+N "PCK/PC+N" 

PC_Q+PC "ALU/A+8, VAK/LOAD, PCK/PC_VA, 8MX/PC , AMX/RAMX,RAMX/Q" 

PC_VA "PCK/2C_VA" 

PC&VA_ALU "VAK/ LOAD, PCK/PC_VA" 

PC&VA_D "RAMX/D,AMX/RAMX,ALU/A, VAK/LOAD, PCK/PC_VA" 

PC&VA_D.OXT[ ] "RAMX/D,AMX/RAMA.GXT, OT, 81 ,ALU4, VAK/LOAD, PCK/PC_VA" 

PC&VA_D.OXT[ J+PC "“RAMX/D,AMA/RAVK.OXT,OT ©1,BMX/PC,ALU/A+8S, VAK/LOS5,PCK/PC_VA" 


PC&VA_D.SXT[ j+FC "RAMX/D AMX/RAMX.SXT,OT/O1, 56K PC,ALU/A+B, VAK/LOAD, PCK/=o_VA" 


PC&VA_D+K[ ] 
PC&VA_D-K[ J 
PC&VA_D-PC 
PC&VA_K[ ] 
PC&VA_PC 
PC&VA_Q 
PCaVA_Q-D 


"RAVMX/D,AMX/RAMX,KMX E11, SMX RMX ALU/A+B,VAK/LOAD, PCK/PC_VA" 
HQAMX DL ANX/RAMX,KMX,/O1 , BMX, KYX,ALU/A-B,VAK/LOAD,PCK/PC_VA" 
'RAVX/D,AMX/RAMX, Bh /PC,ALU, A~B, VAK/LOAD, PCK/PC_VA" 

"AMM /O1 BVX/KMX,ALL/B, VAN, LOLO,PCK/PC_VA" 
"BMX/PC,ALU/B,VAK/LOAD, PCK/FC_VA" 
"RAMX/Q,ANX/RAMX ALU /A,VAK, LOAS,PCK/PC_VA" 
MRAMX/QLAMX/RARX, REVX,D, EX, SBVX,ALU/A-B, VAK/LOAD, PCK/PC_\ A" 
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PC&VA_Q-K[] 
PC&VA_Q+PC 


PC&VA_Q.SXT[]+PC 


“"RAMX/Q,AMX/RAMX ,WMX, @1, EVX/KMX,ALU/A-3,VAK/LELD,PCK/PC_VA" 
"RAMX/Q,AMX/RAMX, BN K/PC,ALU/A+E,VAK/LGAD, PCK,/PC_VA" 
*RAMX/Q,AMK, RAMX.SXT.DT @1,BMX/PC,ALU/A=+B. VAK/LOAD, &CK/PC_VA" 


PC&VA_LR[].ANONOT.K[] "“SPO.R/LOAD.LAE,SPO.RAB/E1,AMX/LA,KMX/82, BMX /KMX, ALL ANONOT, VAK/LOAD,PCK/PC_VA" 


PC&VA_RC[ ] 
PC_VIBA 


"SPO.R/LOAD.LC,SPO.RC/O1,BMK/LC,ALU/B, VAK/LOAD, PCK/PC_VA": 
"PCK/PC_IBA" 


200% <5 THRU G2Des s 


Q_O-LC 
Q_0+MASK+1 
Q_0+PC.RLOG 
Q_0-Q 
Q_ACCEL&SYNC 
Q_ALU 

Q_ALU. LEFT 
Q_ALU.LEFT2 
Q_ALU.RIGHT 
Q_ALU.RIGHT2 
Q_ALU( FRAC) 
Q_D 
Q_D(FRAC)(B) 
Q_D.0xT{ ] 


"QK.CLR" 

"AMX, RAMX.OXT,OT/LONG, 234X/0,EVX/RBMX,ALU/A-B, SHF/ALU,QK/SHF" 
"AMK/RAMX.OXT,DT/ LONG, KMX, @1,BVX/KMX,ALU/A-S, SHF/ALU, QK/SHF" 
“AMX, RAMX.OXT,DOT/LONG, SMA LC,ALU/A-8, SHF/ALU, OK/SHF" 
WAMX/RAMX.OXT,DT/ LONG, BMX, MASK ,ALU/A+B+1, SHF/ALU,QK/SHF" 
“AMX, RAMX.OXT,DT/LONG, SUX/PC,ALU/A+B.RLOG, SHF/ALU, QK/SHE " 
MAMX/RAMX.OXT, DT/LONG, RBMX/9, BYiX/RBMX,ALU/A-B, SHF/ALU, QK,/ SHF" 
"OK /ACCEL,.ACF/SYNC" 

“SHF,ALU,CK/SHF * 

"SHE LEFT. QK/SHF" 

"SKF, ALU.DT,DT/LONG, QK/SHF" 

"SHF/RIGHT ,QK/ZHF" 

“SHF/RIGHT2,@K/SHE" 

"“SHFE/ALU,QK/SHF.FL" 

"Qxn/DdD" 

“REYX/D, BMX/RBMX ,ALU/B,SRF/ALU,GK/SHF.FL" 
"RAMX/D,AMX/RAMX.CXT,DT/@1,ALU. 4, SHF/ALL,QK/SHFE * 


Q@_O.OXT[]+K{]. LEFT “RAMX/O,AMX/RAMKA.CKT ,OT/O1, 44 X/OZ2,BMX/KMX,ALU/A+B, SHF LEST. QK/SHF" 


Q_D.AND.K[ ] 


"RAMX/D,AMX/RAMX ,KMx,27,E¥X- KMA,ALU/AND, SHF/ALU, QK/SHE" 


Q_D.AND.K[]. RIGHT "RAMX/D,AMX-RAMX, AMM 21, BVX/KMX,ALU/AND, SHFE/RICHT , Qn,/SHF" 
Q_D.AND.K[ ].RIGHT2 “RAMX/D, AWK, RAW AMX, 1, BMX/KMX.ALU/ANG, SHF/RIGHT2,05, SHE" 


Q_D.ANONOT.RC[ ] 


Q_0.ANOD.RC[ ] 
Q_DEC.CON 
Q_D+K[ ] 
Q_D+K{].LEFT 
Q_D-K{ ] 
Q_D+4LC 
Q_D-LS 
Q_D.LEFT3 
Q_D.OR.K[ ] 


MRAMX/D,AMX/RAMWMX,SPO.R/LCAD.LC,SPO.RC/31, 8MX,/LC,ALU/ANDONS? .S4Es/ ALU, QK/ SHE" 
"RAMX/D,AMX/RAMK,SPO.R/LOAD..C.SPO.RC/@O1,3MX/LC0C,ALU/AND, SHF/ALU,QK/SHF" 
"OK, DEC, CON® 

MRAVX/D,AMX/RAMX,KMX/G1,BVX, KMX,ALU/A+B,SHF/ALU,QK/SHF “ 

"RAYX/D, AMX /RAMX, AMX OT  BYX/ KX, ALU/A+B, SHF,,LEFT,QK/SHF" 
"RAMX/D,AVX/RAMXK KM /31,BVX, AMX, ALU/A-8, SHF/ALU,QK/SHF" 

"RAMX/D,AWX SRAVK, BY /LO,ALU/A+B, SHF/ALU,QK/SHF" 

MRAMXK/D, AVX /RAMA, Bix /LO,ALU, A-B.SHF/ALU, QK/SHF" 

"RAVA/D,AMX/RAMA,ALU/A, SHFE/LEFT3,QK/SHF" 
"RAMX/D,AMX/RA'AXKMX/E1,BVK- KNX, ALU/CR, SHF/ALU,OK/SHF" 
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Q_9.0R8.RC[ j “RAMX/D,AMX,RAWX,SPO.8/LGAD.LC,SP0.RC/@1, BMX/LC,ALU/OR,SHF ‘ALU, QK/SHF " 
Q_D-Q "RAMX/DLAWX/RAMX,REUX/Q,EVX/FBMX,ALU/A-B, SHF/ALU,QK/SHF" 
Q_D.RIGHT "RAMK/D,AMX/RAMX,ALU/A, SREY RIGHT ,QK/SHF" 

Q_D.RIGHT2 MRAMX/D, AVX, RAM, ALU/A, SHF/RIGHT2,QK, SHF" 

Q_0.SXxXT{] "RAMX/D,AMX/RAMX.SXT,OT/31,ALU,;A, SHF/ALU, QK/SHE* 
Q_D.XOR.Q "OK/SHF,ALU/XOR,AMX/ RAMX, RAMX/O, BMX/RBMX, RBMX/Q, SHF/ALU" 
7;Q_IB... THRU Q_PC... 

Q_18.BDEST "IBC/BDEST,QK/IO,MCT/ALLOw.18B.READ" 

Q_I8.DATA "QOK/ID.MCT/ALLCwW.TE.READ" 

Q_I1D0[ J "CID/READ.KMX, ID. ADIR SI, QK/ 1D" 

Q_ID(SC) "CID/READ.SC,QK/ID" 

Q_K[] “KMX, @1,BMX/KMX,ALU,E,SRF/ALU,GK/SHF" 

Q_K[].CcTx "KMX, @1,80%/KMX,ALU/B.SHF/ALU.LT,OT/INST.DEP,QK/SHF" 
Q_K[ ].RIGHT “KMX,/@1,BYX/KMX,ALL’B,SHF “RIGHT. QK/SHF* 

Q_K[].RIGHT2 “KMX/@1,BMX/KMA,ALU’3.S=F/RICHT2,QK/SHF" 

Q_LA “AMX/LA,ALU/A, SSF/ALU. GAS SHE" 


Q_LA.AND.K[] “AMX, LA, 


Q_LA.ANDNOT.RC[] 


KMIX/@1, SAIN’*MX,ALU,/ AND, SHF/ALU, QK/SHF" 
“OMX/LA.SPO.R, LOAD.LC, SPO. RC/ G1, BX/LC, ALU/ANDNOT , SHF/ALU, QK/SHF“ 


Q_LA+K[ ] “AMX /LALENK/@1, 2X, nMX,ALU/AtE8, SHF/ALU,QK/ SHE" 
Q_ta-Kf{ ] "AIX, LAL AWX/@t, BMX, KMX,ALU/A-&, SHF/ALU,QK/SHEF" 
Q_LAtQ "AMX/LA,REMK,Q,8VX,R5MX,ALU/A+B,SHF/ALU,QK/SHF" 
Q_L8 "EX, LB,ALU/B,SHF/ALULQK. SHF" 

Q_LC “BMX/LC,ALU/S, SHF,/ALU,QK, SHF” 

Q_NOT.Q "RAMX/Q,ANMX/RAMX,ALU/NOTA, SHF/ALU, QK/SHF" 
Q_NCT.R[ ] "LA_RA[G1),AMX/LA,ALU/NOTA,Q_ALU" 

Q_PACK.FP “BMX/PACKED.FL,ALU/B,SHF/ALU,QK/SHF" 

Q_PCc “BMX/PC,ALU/B, SHF/ALU,QK/SHF" 


:Q_Q... THRU Q&VA_... 


Q_Q.O0XT[]-K{ ] "RAMX/Q, 
Q_Q.OXT[].LEFT “RAMX/O, 
Q_Q.0OXT[].OR.D "RAMX/Q, 
Q_Q.AND.K[ ] "RAMX/Q, 


Q_Q.AND.K[]. RIGHT 


Q_Q.ANONOT.D “RAMX/G, 
Q_Q.ANONOT.K[j “RAMX/Q, 
Q_Q9.AND.RC[ ] "RAMX/Q, 
Q_Q-D0 "RAMX,'Q, 
Q_Q+D "RAMX/Q. 


AMX /RAMX.OXT ,OT/@1,KMX/32, BMX/KMX,ALU/A-B, SHF/ALU, QiK,’SHF" 
AMX/RAMX.OXT,OT/@1,ALU/A, SHF/LEFT ,QK/SHF" 

AMX /RAMX.OXT,DT/@1,RBMX,D, BMA/RBMX,ALU/OR, SHF/ALU ,QK/SHF" 
ANX/RAMX,KMX/E1,3MX/KMX,ALU/AND, SHF/ALU,QK/SHF" 
"RAMX/Q,AMX/RAMX,KMX/@1.BMX/KMX,ALU/AND, SHF/RIGHT ,QK/SHF" 

AMX /RAMX, RBVX, 0, BNX, RSMX,ALU/ANCNOT,SHF/ALU,QK/SHF " 

AMX /RAMX ,Ki.4/@1, BMX, KX, ALU/ANONOT, SHF/ALU,QK/SH*" 

AMX /RAMX,SPO.R/LGAD.LC,SPO.RC/@1 , BMX/LC,ALU/AND, SHF/ALU ,QK/SHF" 
AMX /RAMX, REMX,D, BMX/FBM«,ALU/A-B, SHF/ALU,QK/SHF " 

AMX /RAMX,R3MX/0,5MX/RBMX,ALU/A+B, SHF/ALU,QK/SHF" 
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Q_Q-D-1 "RAMX/G,AMX,/RAMX, R3VX/D,BVX/RBVXK,ALU/A-B-1 ,SHF/ALU,QK/SHF " 

Q_O( FRAC) "RAMX/Q,AMX/RAMX,ALU/A,SHE/ALU,QK/SHF.FL" 

Q_Q( FRAC) (B) “REMX/O,BVX/RSMK,ALU/B,SHF/ALU,GK/SHF.FL" 

Q_Q+K{ ] "RAMX,"QO,AYVK/RAMA,KMX/@1,BMX,’nMX, ALU/A+B, SHF/ALU, QK/SHF" 

Q_Q-«{ ] "RAMX/O,AMX/RAMX,KMX/G1,BMX-KM“,ALU/A-B, SHF/ALU, QK/SHF" 

Q_Q-K[ J-1 "RAMX/Q_ AMX /RAMX .KMX /@1,BMX/KMX, ALU/A-B-1, SHF/ALU, QK/SHF * 

Q_Q+LC "RAMX/G, AMX /RAMX, BMX /LC,ALU/A+8, SHF/ALU, QK/SHE" 

Q_Q-LC "RAMX/Q.AMX/RAMX, BMA/LC,ALU/A~6, SHF/ALU, QK/SHF" 

Q_Q-LC-1 “RAMX,Q,AMX/RAMX, BMX/LC,ALU/A-8-1,SHF/ALU, QK/SHF" 

Q_Q.LEFT “QK/LEFT" 

Q_Q-MASK-1 "RAMX/Q,AMX/RAMX, BMX /MASK,ALU/A-B-1, SHF/ALU,QK/SHF" 

Q_Q.OR.K[ ]} "RAMX/Q, AMX /RAMX,KMX /@1,BMX,"KMX,ALU/OR,SHF/ALU,QK/SHF" 

QO_Q.O0RNOT.MASK "RA!MX/Q,AMX/RAMX, BMX /MASK,ALU, ORNOT, SHF/ALU,QK/SHF" 

Q_Q+PC "RAMKX,O,AUX/RAMX, BMX //PC,ALU/A+B, SHF/ALU, QK/SHF" 

Q_Q. RIGHT "QK/RIGHT® 

Q_Q.RIGHT2 "QK/RIGRT2Q" 

W_9.SXT[] “QAMX/Q, AMX /RAMX.SXT,DT/@1,ALU/A, SHF/ALU,QK/SHF" 

Q_R[]} "SPO.R/LOAD. LAB, SPO. RAB/S1,ANX.LA,ALU/A, SHF/ALU,QK/SHF" 

Q_R{].AND. Kt] "SPO.LR/LOAD. LAB, SPS. RAB/@1,4MX/LA,KMX/@Z, BMX/KMX,ALU/AND, SHF /ALU,QK,SHF" 
Q_R{]-AND.K[J.RIGHT "SPO.R/LOAC. LAB, S20.RAS,©1,AMX,;LA,ALU/AND, BMX/KMA, KiAK,,@2,SHF/RIGHT, QK/SHF" 
Q_R[].ANDNOT.K{[ j "SPO.R/LOAD.LAB,S&C.RAS, O1,AMX/LA,KMX/G2, BMX/KMX, ALU/ANONOT, SHF/ALU,QK/SHF" 
Q_RC[ "SPQ.R,LOAD.LC,SPO.RC,/€1,.8¥xX/LC,ALU/B, SHF/ALU, QK/SHF" 

Q_RC[ ] (FRAC) "SPO.R/LOAD. LC. SFO.RC, 81. BNX/LC,ALU/B, SHF/ALU,QK/SHF FL" 

Q_R[]( FRAC) "SPQO.R,LOAD.LAZ,SPQ. RAB/@1, AMX /LA,ALU/A, SHF/ALU,QK,SHF.FL" 

Q_R( PRN) .ANDNOT.Q "SPO.LAC/LOAD. LAS, SPO.ACN/PRN,AMX/LA,REMX/Q, BMX/RE"°XK ALL / ANDNOT .SHF/ALU,QK/SHF" 
Q_R(PRN+1) "SPO.AC/LGAD.LAB,SPO. ACN, PRN+1,AMX/LA,ALU/A, SHF/ALU,QK/SH=" 

Q_R(PRN+1).AND.Q "SPQO.AC/LOAD.LAS, SPO. ACN/PRN+1,AMX/LA,RBMX/Q, BMX/RSMA,ALU/ANO, SHF/ALU,QK/SHF" 
Q_R(SRC!1).AND.K[ ] "SPO.AC/LOAD.LAB,SFO.ACN11/SRC.GR.1,4MX/LA,KMX/@O1 EM XxX» KMX,ALU/AND,SHF/ALU,QK/SHF" 
Q_SCc "ALU/B,BMX,/KMX,KMX “SC, SRF /ALU, QK/SHE " 

Q&VA_ALU "VAK/LOAD, SHF/ALU,GK/SHF" 

Q&VA_D “"RAMX/O,AMX/RAMX,ALU/A,VAK/LOAD, SHF/ALU,QK/SHF" 

Q&VA_D+4+LC "RAMX/D,AMX/RAIIX, BMK/LC,ALU/A+3, VAK/LCAD, SHF/ALU, QK/SHF" 

Q&VA_LA "AMX /LA,ALU/A, VAK/LOAD, SHFE/ALU, QK/SHF" 


Q&VA_Q+LB.PC 
;R[]_0. 


“"RAMX/Q,AMX/RAMX, BYIX/PC.OR.L6,ALU/A+TB, VAK/LOAD, SHF/ALU,Q4/SHF " 


.. THRU R[]_PACK.FP 


"SPO.LR,/WRITE.RAB,SFO.RAG/S1, SMX/RAMX.OXT ,DT/LONG,ALU/A,SAF OAL 
AMR /RAMX.OXT,OT/ LENG, RBAE/O, SVX/RBMX,ALU/A-B,SHF/ALU,SPZ.F N 
"AMX RAMK.OXT,OT/LONG, KWAK. 22, BVX/KMX,ALU/A-S, SHF/ALU,SPO.5, & 

"AMX, RAMX.OXT,OT/LONS, EMX, LB,ALU/A- B,SHF/ALU,SPO.R/WRITE.* ae. 


AB,SPO.RAB/@1" 
RAB, S?9.RAB/®1" 
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}.RLOG 
C-1 
R.LC 


+ 
[ 
A 
_LA.ANDO.K[ J 
_LA+D 


_o 
0 
0 
A 
A 
A 
D 
dD 
D 
pet 
D+K 
D 
moe 
OD; 
D 
D 
D 
D 
K 
L 
L 


_LA+K[ J 
_LA+«[ ]+1 
]_LA-K[ ] 


DDDDDDDADBDDADDBDADABDADDBDDANDANDADAADADD 


R{]_LA+K[].RLOG ' 
R[ }_LA-K[].RLOG 
R6_tLA+K[ }].RLOG 


R6_LA-K[].RLOG 
REY _LA+iLC 

Rl] _LA+MASK+1 
R{ }]_LA-MASK=-1 
R[]_LA.OR.D 


R{ ]_LA.ORNOT.MASK 


Rf ]_LA+Q 
R{ }_LA-Q 
R{j_tB 
R[J_LC 


A 
K 
K 
[ 
L 
fa) 
OR.PACK.FP 
6) 
Q 
Q 
Q 
] 


"AMX, RAYX.OXT,OT/ LONG, BY 


KLE, ALU/A+E+1, SHF/ALU.SPO.R/WRITE.%48,SP9.RA2/ B81" 


"RMX /RAMA.OXT,OT/LONG, RAVA/O, SVX/RBMX ,ALU/A-B, SHF/ALU,SPO.R, #RITE.RAB,SPO.RAS/O1" 


“AMK/RAMX.OXT,OT/LCNG,EVX KRVX,KMX, 21 


»ALU/A~B,SHF/ALU,SPO.R/WRITE.RAS,SPO.RAB/@i " 


HO es ciel eri ce aN ae Naar Rn 

"SPO.R,WRITE.RAS,SPO.RAS 21,SHF,/LEFT" 

"SHE /RIGHT,SPO.R/WRITE.RAS, SF 9. RAB/@1" 

"“SPO.R/WRITE.RA3,SFOQ. RAB/O1,RAMX/D, AMX/RAMX,ALU/A,SHRF/ALU" 
"SPO.R/WRITE.RA®,S°0.RAB8/81,ALU/AND, AMX/RAMX, RANMX/D, BMX /* IX ,nWX/S2,SHF/ALU" 
"SPO. R/WRITE.RAS,SEO.RAS 31, RAVK/D,AMX/RAMX ,KMX/@2, BMX/KV 4, BOY AeB, SHF/ALU" 


"SPO.R/WRITE.RAS,SFO.RAS ©1, 
"SPOR, WRITE. RAB, SPO. RAB’ RG, RAMX/D, AMX/RAMX, KiAX/@1, BMX/K"* 


RAVX/D,AMX/RAMX ,KVX/EG2, Syne ALJ, A-B,SHF,/ ALU" 
»&LU/A+B.RLOG, SHF/ALU" 


(ALD DLC RH= 1 RO) ACU" 
"SPO.R,WRITE.RAS,SP2.RA3, G1, ALU/GR,AMX/RAMX,RAMX/0, BMX/LC.SHF SALU" 
Bc A ea ne A rita nd gC RAMX - B, BRX K, PACKED.FL,SHF/ALU” 


"SPO.R,WRITE.RAB,SPU.RAS 91, 
"SPO.R/WRITE.RAS,SFO.RAB, a AMX / RAIAX., REMX,Q, BMX/RUX 
"SPO.R,;wWRITE.RAS,SYOG.RAB, 51 

"SPO.R/wRITE.RAB,SPO.RAB/OE, 


"BMX /KMX,KMX/@2. 


"SPO.R/wRITE.RAS.SPO.RAL, 


"ANX/LA,BMX/KMX, 
“AMX/LA.RBMX/D, 


"AMX. LA, EWUK,/KMA, 


"AMX/LA,BMX/KMX, 


ALu/O8,SHF/ALU" 
ALU,A+B,SHF/ALU" 
en AN X,; RAMX,REWXA/Q, BMX/R3NX, A U/A~B,SHF/ALU" 

WX/D,AMX/RAMX,REMX/Q, BMX/RASNX,ALU/A+B+1, SHF/ALU" 
ALU, 8, suF ALU, $80. R/WRITE.RA8,SPOQO.RAB/@1" 
sAMX,;LA,ALU/A,SHF/ALU" 


AMA/D,AMX/RAMX, REVX/Q, BMX/RSNMG, 


KMy 22, ALL ios SHF/ALU,SPO.R/WRITE.RAB,S°L. 748,01" 
SMA/REMS,ALU/A+B,SHF/ALU,SPO.R;,WRITE.RAB,S °C. RAS, o1" 
"AMX, LA, REMX/D, SMA“ R BMX, ALU, Atitl, SHF/ALU,SPO.R/WRITE.RA2.5°5.RA3/O1" 
"AMX/LA,RBMX/D, 8X aASMX,ALU, A-B, SHF/ALU, SPO.R/WRITE.RA8,5S°-O.RAG, 21" 
KMX (@2,ALU/A+B, ater SPO.R/WRITE.RAB,S*S. RAS, O11" 
KMX 32,ALU/A+B+1,R[@i]_ALU" 
~KMX 32, ALU/A-B, SHF/ALU, SPO.R/WRITE.RAB,S®= - @1' 


RMR Be Di SL RMN 
"AMAR / LA, SMX AMX, 
“AMX LA, BYX/KMA, 
"AMX, LA, Bux /KIMA , 
"AMX LA, SVX /KMX, 


a 


KM< S2,ALU/A+6.RLOG,DT/LONG,SHF/ALU, SPO. TE.RAS,SPO.RAB/@1" 
KMX,@2,ALU/A-B.RLOG,OT/LONG,SHF/ALU,SPO. R, ee RAB. SPO.RAB/®@1" 
pes ALU/A+B.RLOG,DT/WORD,SHF/ALU,SPO.&. WRITE. RAS,SPO.RAB/R6® 
KMX ,ALU/A-B.RLOG,DT/WORD,SHF/ALU,SPO. 5, wRITE.RAB,SPO.RAB/R6" 


O 


(Gu ou le AG ee LU,SPO.R/wWRITE.RA8,SPO.RASB/@: ' 


“AMX /LA,SVX/MAS*,ALU/A+B+1, 
"ALU/A-~B-1, AMX, LA, DIX M 


"AMX/LA, RBMX/D. 
Metuens LA, 
"AMX/LA, 
hAMX/LA, RBVX/O. 


R{@t]_ALU" 
ASK,SPO.R/WRITE.RAB,SPO.RAB/@1,SH® ALU" 

EMA RBMX,ALU-OR,SHFE/ALU, SPO.R/WRITE.RAB,S&S. RAB, OI" 
EMA MASK,A&LU, ORNOT, SHE,/ALU, SPO.R/WRITE.RAG, SPO, RAB/@1" 


MX/Q,EMX/22MX, ALU, A+B, SHF/ALU, SPO.R/WRITE.RAB,S~O.°5AB 91" 
BX FE BYX, ALU, A-8,SHF/ALU,SPO.R/WRITE.RAB,SPC.RAB/O1" 


"BMX/LB,ALU/B,SHF/ALU,SFS.R wRITE.RAB,SPO.RAB, Gi" 


"BMX “LC,ALU/B, 


SHE/ALU, SPS. R/WRe TE.RAB,SFO.RAB, O11" 
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R[ J_LC.RIGHT "BMXK,LC,ALU/8, SHF/RIGHT ,SPO.R/WRITE.RAB,SPO.RAB/81" 

R[ ]_NOT.O "AMX, RAMX.OXT,OT/LONG, ALU, NOTA,R[@1]_ALU" 

R[ J_NOT.D "RAMX/D,AMX/RAMX,ALU/NOTA,R(S1]_ALU" 

R[{ ]_NOT.MASK "BMX MASK, AMX /RAMX.OXT,OT/LONG,ALU/ORNOT, SHF/ALU,SPO.R/W2ITE.RAB, SPO. RAB/@1" 

R{ ]_NOT.Q "RAMX/Q,AMX/RAMX,ALU/NOTA,R[G1]_ALU" 

R{]_PACK.FP “BMX /PACKED.FL,ALU/B, SHF/ALU, SPO.R/WRITE.RAB, SPO. RAB/@1 " 

-R[J]_Q... THRU R[]_RLOG... 

R{]_9 "SPO.R/WRITE.RA8,SPO.RAS/@1,RAMX/Q, AMX/RAMX,ALU/A, SHF/ALU®" 

R{ ]_Q+1 "ALU _0+Q4+1,RE@1}_ALU" 

R[J_Q+5 "SPO.R/WRITE.RAB,SFS.RAB/@1,ALU,“A+B41, BMX/KMX ,KMX/.4,AMX“R2AMXK,RAMX/Q, SHF/ALU" 
R[}_Q-9 "SPO.R/WRITE. RAB, SOC.RAD 21, RANX/Q, AMX/RAMX,RBMX,/D, BMX/RBNIX , ALU/A-B, SHF/ALU" 
R[]_Q-D-1 "SPO.R/WRITE.RAB.SPOD.PAB 81,4LU/A-B-1,AMNX/RAMX, RAMX/Q, BMX, RBMX.REMX/D, SHF/ALU" 
R{ ]_OQ+K{[] “"SPOLR/WRITE.RAB, SPO. RAZ 31 ,54K/Q, AMX/RAMX, BMX /KYX,KMX/22,ALU/4+B, SHF/ALU" 

R{ ]_Q-K[ ] "SPO.R,/wRITE.R43,SP5.RAB 21,RAMX/QO, AMX/RAMX, BMX/KMX,KMX/22,ALU/4-B, SHF/ALU" 
R[]_QO-K[].RLOG “RAMX/G,ANX/RANMKX, OMX /KVX KNX, 32,ALU/A-B.RLOG, OT/LONG, SHF- ALU,S°0.R8/WRITE. RAB, SPO. RAB/O@1" 
R[]_Q+LB8 "SPO.R,WRITE.RAB,SPO.RAB, 21,4.U A+B, AMX’RAMX, BMX/LB,RAMX,Q, SHF/ALU” 

R[J_Q+LC "SPO.R,/WRITE.RAB, Sr. RAS SI, RAMX/Q,AMX/RAMX,BMX/LC,ALU/A+B, SHF/ALU" 

R[]_Q-LC "SPO.R/WRITE.RAB. SPO. RAB ‘O12 ANX/Q,AMX/RAMX, SUX/LC,ALU/A-2.54F/ ALU" 

R[]_Q.AND.K[ J "ALU/AND,SPO.R/NRITE. PAS, SFO. RAS/&1, AMX/RAMX, RAMX/Q, BMX/45.% ,KMX/@2" 
R[]_Q.ANDNOT.K[ ] "SPO.R/WRITE.RAS,SPO.RA3/31,ALU/ANDNOT , AMX/R AMX, 2AUX’Q, BMX/KMD., KMX/@2, SHF/ALU" 
R[J_9.0R.0 "SPO.R/WRITE.R4AS,SFO. RAB @1,ALU/OR, AMX/RAMX,RAMX/Q, BMX/R2°°K, R2BMX/O, SHF/ALU" 
R[J_Q.ORNOT.K[] “SPO.R/WRITE.RAB,SPC.RAS ‘31, RAMX/Q,AMX/RAMX , BMX /KMX , KMX/22, ALU/ORNOT, SHF/ALU" 
R[]_Q.RIGHT.1 "ALU Q,SHF/RIGHT,SFO.R, WRITE. RAB,SPO.RAB/O1" 

R[ }_RLOG.RIGHT.1 “BMX/O0,MSC/READ.RLGG,ALU/B, SHF/RIGHT,SPO.R/WRITE.RAS,SPO. RAB/@1" 
;RCLJ_0O... THRU RC[}_D... 

RC[ ]_0 “AMX/RAMX .OXT.OT/LONG,ALU/A.SHF/ALU,SPQ.R/WRITE.RC.SPO.RC 31" 

RC[{ ]_0-D "AMX /RAMX.OXT,OT/LONG, RBMX/D, BMX/RBMX,ALU/A-B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
RC[ ]_0O+Kk[ ]+1 “AMX /RAMX.OXT,DT/LONG, KMX/@2, BMX /KMX,ALU/A+B+1,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
RC({ J_0+LC+1 "AMX/RAMX.OXT,OT/LONG, BMX ‘LC, ALU/A+B+1,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 

RC[ ]_0+MASK+1 "AMX /RAMX.OXT,OT/LONG, BMX/MASK,ALU/A+B+1,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 

RC[ ]_O0+MASK+1.RIGHT2 "AMX/RAMX.OXT,OT/LONG, BMX/MASK , ALU/A+B+1,SHF/RIGHT2,S5°0.R/WRITE.RC,SPO.RC/@1" 
RC[ J_ALU "SHF/ALU,SPO.R/WRITE.RC,SPO.RC/O1" 


RC[ )_ALU.LEFT “SHF/LEFT,SPO.R/WRITE.RC,SPO.RC/@1" 
RC{[J_ALU.LEFT2 "SPO.R/WRITE.RC,SPO.RC/S1,SHF/ALU.OT,OT/LONG" 

RC[J_ALU.LEFT3 "“SPO.R/WRITE.RC,SPO.RC/@1,SHF/LEFT3" 

RC[]_ALU.RIGHT "SHF/RIGHT,SPO.R/WRITE.RC,SPO.RC/O1" 

RC(J_D "RAMX/D,AMX/RAMX,ALU/A, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/O1" 

RC[]_D.OxT[]} “RAMX/D,AMX/RAMX.OXT,DT/@2,ALU/4, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@O1" 
RC[J_D.AND.K[] "RAMX/D,AMX/RAMX, BMX /KMX,KMX/@2,ALU/AND, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/Ot" 
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RC[ ]_D. AND. MASK 
RC{ ]_D.ANDNOT.Q 
RC{ ]_D(8) 
RC{]_D.cTxX 

RC{ ]_D+K[ ] 
RC[]_0-K[] 
RC{J_D.LEFT 
RC{]_O.LEFT3 
RC{]_D.OR.K[] 
RC[J_D.OR.Q 


RC[]_D.ORNOT.KE J 


RC[]_D.SxT[]} 
;RC{[]_K... THRU 


RC{]_K{] 

RCL J_K[ ]+1 

RC[ ]_K[].LEFT2 
RC[{ ]_K[].RIGHT2 
RC[J_LA 

RC[ ]_LA.AND.K[ ] 
RC[]_LA.CTX 

RC[ })_LA-K[ ] 
RC[J_LB 
RC[]_LB.LEFT 
RC[]J_tec 

RC[ ]_NOT.Q 

RC[ ]_PACK.FP 
RC[J_Pc 

RC[J]_Q 

RC[ ]_Q.0xT{] 
RC[]_Q.AND.K[] 


"RAMX /D,AMX/RA™X, BMX /MASK,ALU/AND, SHF/ALU, SPO.R/WRITE.RC,SPO.RC/ 31" 
"RAMX/D,AMK,/RAMX,RE™UX/Q, BMX) RBVX,ALU/ANONOT,SHF/ALU,SPO.R,(WRITE.RC,SPO.RC/@1" 
"REX /D, S¥X/RBMX,ALU/B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/O1" 
“RAMX/D, OMX/RAMX,ALU/A, SHF/ALU.OT,OT/INST.DEP,SPO.R/WRITE.RO,SFO.RC/31" 
"RAMX/D,&MXRAMX, BMX/KMX, KX /O2,ALU/A+B, SHF/ALU,SPO.R/WRITE.FO,SPO.RC/O1" 
"RAMX/D, AMX /RAMX, BMX /KMX,KMX/@2,ALU/A-B, SHF/ALU,SPO.R/WRITE.RO,SPO.RC/@1" 
MRAVX/D AVK/RAWX, ALU A, SHF/LEFT,SPO.R/WRITE.RC,SPO.RC/@1 “ 
MRANX/O,AMK/RAMX,ALU/A, SHF/LEFT3,SPO.R/WRITE.RC,SPC.RC/@1 " 
"RANX/D,AMX/RAWX,KMX /@2,8MX,KMX,ALU/OR, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/D,AMK/RAMX, RBVX/Q, EUK,/RBMX,ALU/OR, SHF/ALU,SPO.R/WRITE.RO,S°O.RCO/O1" 
"SPO.RC; G1,5P0.R/WRITE.RC,ALU/ORNOT,AMX/RAMX, RAMX /0, SMA/KMX,KMX/@2, SHF/ALU" 
“RAMX/D, AMA/RAMX.SXT,OT/@2,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPG.RC/81" 
RC[ j}&VA_... 


"KMX//@2, BVMX/KMX,ALU/B,SHF/ALU,S°9Q.R/WRITE.RC,SPO.RC/@1" 

"AMX /RAMX. OKT, OT/LONG, KMX, 2, BMX/KMX,ALU/A+B+1,SHF/ALU,S°O.R/WRITE.RC,SPO.RC/@1" 

"KNX, @2, BMX/KMX,ALIU' B,SHE,/ALU.CT,OT/LONG, SPO.R/WRITE.RC,SPO.RC/G1" 

"MX (@2, BY X/KMX,ALU,B8,SHE/RIGHT2,SPO.R/WRITE.RC,SPO.RC/@1" 

"AMX/LA,ALU/A, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/O1" 
"ALU_LA.AND.K!@2)],RC[ St J_LALU" 

"AMX, LA,ALU/A, SHF/ALU.DT,OT; INST.DEP,SPO.R/WRITE.RC, SPO. RC/@1" 

"AMX,/LA,KNX/@2,BMX/KMX,ALU/A-B.SHF/ALU,SPO.R/WRITE.RC,SPC.RC/G1" 

"BYMX/LB,ALU/B, SHF/ALU.SPO.R/wRITE.RC,SPO.RC/O1" 

“Bl4x/LB,ALU/B,SHF/LEFT,S°9C.R, WRITE.RC,SPO.RC/31" 

"BMX/LC,ALU/B, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/O1" 

"RAMX,/Q,AVX/RAMX,ALU/NOTA,RC{@1]_ALU" 

"BMX PACKED. FL,ALU/B, SHE /ALU,SFI.R,WRITE.RC,SPO.RC/@1" 

"BMX /PC,ALU/B, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 

"RAMX/Q.AMX/RAMX ,ALU/A, SHE/ALU, SPO.R/WRITE.RC,SPO.RC/@1" 

"RAMX/Q,AMX/RAMX.OXT,OT/@G2,ALU/4,SHF/ALU,SPO.R/WRITE.RC,SFO.RC/ C1" 

"RANX/Q,ANX/RAMX, BMX /KMX, KNX, @2,ALU/AND, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 


RC[]_Q.ANDNOT.K[! “EP AMX/Q,AMKX, RAVX, BIAX/KMX ,KMX/@2,ALU/ANDNOT, SHF/ALU,SFS.R/WRITE.RC.SPO.RC/@1" 
RC[ J_Q+1 ‘ALU_O40+1,. RCL 1] _ALU" 

RC[]_G+k[ ] "RAMX/Q,AMA/RAMX , BVA /KMX KN X,C2, ALU/A+B, SHF/ALU,SPO.R/WRITE.SC,SPO.RC/@1" 

RC{]_Q~-Kf{ J “RAMX, QO, ANXO/RAMX, BMX SKY, KMX/@2,ALU/A-B,SHF/ALU,SPG.R/WRITS.FC,SPO.RC/@t1" 


RC[}]_Q.LEFT 
RC[J_Q.LEFT3 
RC[ ]_Q-MASK-1 
RC[]_Q+PCc 

RC[ ]_Q+PC+1 


URAMX,Q,ANX/RAMX,ALU/A,SHE/ LEFT, SPO.R/WRITE.RO,SPO.RC/@1" 
"RAMX Q,fMX/RAMX,ALU/SA,SHF, LEFT3,SPO.R/WRITE.RC,SPC.RC/@i " 
MRAMX/Q, AMX /RANX, BMA/MASK ALU /SA-B-1,SHF/ALU,SPO.R/WRITE.&C.S°O.RC/O1" 
"RAYA QO, AMX/RAWX, BYUX/PC,ALU/ ASE, SHF/ALU,SPO.R/WRITE.RC,S* 3.RC,/S1" 
RAMX/Q, AMX/RAMX,84%7PC, ALU, 4+8+1,SHF/ALU,SPO.R/WRITE.RC,5°70.RC/@1" 
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R(DST)_O 


R(DST)_D.SXT[]-RIGHT 


R(PRN)_ALU 
R(PRN)_D 
R(PRN)_D.OR.Q 
R(PRN)_D[]O 


“RAMK/Q@,AMX/RAMA, ALU/A, SHF/RIGHT, SPO.R/WRITE. RC, SPO.RC/@1" 

"RAMK/Q, AMK/RAMX.SXT,0T/22,A4LU/A, SHF/ALU, SPO.R/WRITE.RC, SPO.RCO/@1" 
"BMX/0,MSC/READ.RLOG,ALU/B, SHF/RIGHT, SPO. R/WRITE.RC,SPO.RC/O1-" 

MRAMX/D,ANX/RAMX, REMX/Q, BMX/RBMX, ALU/A+B, VAK/LOAD. SHF/ALU, SPO.R/WRITE.RC, SPO.RC/91" 
"SHF/ALU, SPO/WRITE.RC.SC" 


ST)_... THRU R[]&VA_... 


"SHF/ALU,SPO.AC,/WRITE.RAB,SPG.ACNI1/OST.OST" 

"RAMX/D,AMKX/RAVY ,ALU/A, SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN11,/0ST .OST" 

"RAMX/D,AMX “RAM. SXT,DT/@1,ALU/A,SHF/RIGHT,SPO.AC/ 2RITE.RAS,SPO.ACN11/DST.DST" 
"SHF/ALU,SPO.AC/WRITE.RAB, SPC. ACN/PRN" 
"RAMX/O,AMX/RAMX ,ALU/A, SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN* 

"RAMX/D, AVMX/RAMK,RBENA/Q, SX, REMAX, ALU/OR,R( PRN) ALU" 

“"RAMX/S ,AMX/RAMX, RSVA/Q, SMA, RENX, ALU/@T,R(PRN)_ALU" 


R(PRN)_D+K[].RLOG "RAMK/D,AMX/RAMX ,AMK/ 31, BMX “RMX, ALU/A+B.RLOG,DT/LONG,R: 2RN)_ALU" 
R(PRN)_D-K[].RLOG "RAMXK.D,AMX/RAMX ,aMX/S1, ENA /ANX,ALU/A-B.RLOG.DT/LONG,R, PRN) _ALU" 


R(PRN)_K{ ] 


R(PRN)_LA+K[].RiLOG 
R(PRN)_LA-K[].RLCG 
R(PRN)_LAT[ ]MASK 


R(PRN)_LA+Q 
R(PRN)_PACK.FP 
R(PRN)_Q 
R(PRN+1)_D 


R(PRN+1)_D.0R.Q 


R(PRN+1)_LC 
R(PRN+1)_Q 
R(SC)_ALU 
r(SC)_D 
R(SC)_LA+D 
R(SC)_LA-D 
R(SC)_LS 
R(SC)_Q 
R(SP1+1)_ LC 
R(SP1+1)_Q 
R(SP1)_ALU 
R(SP1)_D 
R(SP1)_K[] 
R(SP1)_ PACK.FP 
R(SP1)_9 
R(SRC)_ALU 


"KMX/@1. BMX/KMX, ALL 3. SHF/ALU,S°O.AC/W2ITE.RAB, SPO.ACN/PEN" 

"AMX/LA,KMX,/@1,84X, KieX, ALU/A+B. RLOG,DT/LONG,R( PRN) _ALU" 

MAMX/LA,KMX. 81, BMK/K'X, ALU/A-B. RLOG, DT/LONG, R(PRNi_ALL" 

"AMX /LA,BYX/MASK,ALU/&1,SHF/&LU, SPO.AC/WRITE. RAB, SPO.ACN ERN" 

"AMX /LA,REMX/Q,ENX, 93MX,ALU/A+3, SHF/ALU,SPO.AC/WRITE. RAB, 529.ACN/PRN" 

"BMX /PACKED.FL,ALU/3, SHF“ALU,SPO.AC/WRITE.RAS,SPO.ACN/PRN" 

RAMX/Q,AMX/RAMX, ALU/A, SHF/ALU,SPO.AC/WRITE. RAB, SPO. ACN/=2hs" 

"RAMX/D,AMX/RAMX,ALU,A, SHE/ALU, SPO.AC/NRITE.RAB, SPO.ACN/PRN44" 

"RAMX/D,ANX/RAYX, RBYX,Q,S5MX/RENX,ALU/OR, SHF/ALU, SPO. AC/WRITE.RAB, SPO. ACN/PRN41I 

"BNX/LC,ALU/3, SHF/ALU, SPD. AC/ WRITE. RAB, SPO.ACN/PRN41" 

"RAMX/Q,AMX/RAMX,ALJ/A, SHE/ALU, SPO.AC/WRITE.RAB, SPO.ACN/FSN+1" 

"SHE ALU, 3SPO.AC/WRITE. FAS, SEO.ACN/SC" 

"RAWX/O, AVX, RAMX ALU/SA, Si1=/ALU, SPO.AC/WRITE.RAB,SPC.ACN/S2" 

"AMX /LA,REMX/D, SMX/KEVX,ALU/A+8, SHF/ALU, SPO.AC/WRITE.RAB, SFO. ACN/SC" 

"AMK/ LA, RSMX/D, SUX/RBMX,ALU/A-5, SHFE/ALU, SPO.AC/WRITE.RAB,SFO.ACN/SC" 
"ALU_LC,R(SC)_ALU" 

URAMX/OQ,AMX/RAMX, ALU/A, SHF/&LU,SPO.AC/WRITE.RAB,SPO.ACN/5C" 

"BMX/LC,ALU/®, SHF/ALU, S90. AC/WRITE.RAS,SPO.ACN/SP14+1" 

WRAMX ’Q,AMX/RAWK,ALU/A, SHF/ALU, SP0.AC/WRITE.RAB, SPO.ACN/S°441" 

"SHE /ALU, SPO. AC/WRITE.RAS, SPC. ACN/SP1.SP1" 

"RAMX/D,ANX/RAMX ,ALU/A, SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/521.5°1" 

"KMX Ot, SMX/KMX, ALU ‘'B,SHF-ALU,SPO.AC/WRITE.RAB.SPO.ACN/S21.S5F1" 

"BMX/PACKED. FL, ALU 3, SP F/ALU,SPQ.AC/WRITE.RAB,SPO.ACN/SP1.571" 

“RAMX/Q,AMX/RANX,ALU/A, SHF/ALU, SPO.AC/WRITE.RAB,SPO.ACN/S°1.S5P1" 

“SHE /ALU.SPO.AC WRITE. R243, SPC. 4CN11/5RC. 520" 


oO @ 
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0cE 


R(SRC)_O 
R«(SRC)_0(B) 


MRAMX, D,AMX/RAMX,ALU/A, SHF/ALU,SPO.AC/WRITE.RAB, SPO.ACN11, SXC.SRC" 
"RBMX/D,B¥X/RBMX,ALU/B, SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACNI1, SRO. SRC" 
R(SRC)_D+K[].RLOG "RAMX/D, AMX/RAMX,KMX,'31, BMX, KMX, ALU/A+8.RLOG,DT/WORD, R(SRC)_ALU" 
R(SRC)_O-K[].RLOG "RAMX/D,AMX/RAMX ,KMX/@1, BUX/KNX, ALU/A~B.RLOG,DT/WORD,R(SRC}_ALU" 


R(SRC)_LC 
R(SRC)_9 
R(SRC!1)_ALU 
R(SRC!1)_D(B) 
R[ ]&VA_LA+K[ ] 
R[ J@VA_LA-K[ ] 


R[ J&VA_LA-K[ ].RLOG "AMX/LA,KMX /@2, BVX/KMX,ALU/A~B.RLOG,DT/LONG, VAK/ 9 20, “SHE/ALU, SFI.R/WRITE.RAB,SPO.RAB/@1 " 


R[ ]&VA_9-K[] 
;SC_ 


SC_0O(A) 
SC_O-K[ ] 
SC_ALU 
SC_ALU(EXP) 
SC_D 

SC_D.OXxT[ }-K[] 


"BMX/LC,ALU/B,R(SRC)_ALU" 
“RAMX/Q,AMX/RAYX, ALU/A, SHF/ALU, SPO. AC/WRITE.RAB,SPO.ACN11,/SRC.SRC" 
“SHF/ALU,SPO.AC,'WRITE.RAS,SPO.ACN11/SRC.OR.1" 

"RBMX/D, BVX/RBMX,ALU/B, SHE,/ ALU, SPO.AC/WRITE.RAB,SPO.ACN11, SRO.GR.1" 
“AMX/LAKMX,@2, BMX/KMX, ALU/A+B, VAK/LOAD, SHF/ALU,SPO.R/WRITE .RAB,SPO.RAB/O1" 
"AIX/LA,KNX/62,BMX/KMX,ALU/4-B, VAK/LOAD, SHF/ALU,SPO.R/WRITE.5A8,SPO.RAB/O1" 


“"RAMX/Q,AMX/RAMX ,KMX/@2, BUX, KMX,ALU/A~B, VAK/LOAD, SPO.R/WRITE.RAB,SPO. RAB, C1" 


"AMX /RAMX.OXT,DT/ LONG, EBMX/AMX. EXP, EALU/B,SMX/EALU, SCK/LCAD" 

"BMX /KMX,KMX/@1,AMX/RAMX.OXT,OT/LONG, ALL/A-B, SMX/ALU,SCK/LCAD" 
"SMX/ALU,SCK/LOAD" 

“SMX/ALU.EXP,SCK/LOAD" 

“RAMX,D, ARIX/RAMX,ALU/A, SMX/ALU,SCK/LOAD" 

“RaMX/D, AVX, RAMX.OXT ,OT/©1,4MX,; 22, BMX/KMX,ALU/A-B, SMX/ALU,SC%/LOAD" 


SC_D.OXT[].XOR.K[] "RAMX/D,AMX/RAMX.OXT,07/@1, BMX/KMX,KMX/@2,ALU/XOR,SC_ALU" 


SC_D.ANOD.K[] 
SC_D(EXP) 
SC_D(EXP)(A) 
SC_D(EXP)(B) 
SC_D-K[ J 
SC_D.OR.K[] 
SC_0.SxT[] 
SC_EALU 
SC_FE 
SC_NABS(SC-FE) 
sc_K[] 
SC_K[].ALU 
SC_LA 
SC_LA.AND.K[ ] 
SC_LC( EXP) 
SC_PSLADDR 
$C_Q 
SC_Q.AND.K[ ] 
SC_Q(EXP) 


“RAMX/'D, AMX/RAMX ,KYX /81,BMX,/KMX,ALU/AND, SMX/ALU,SCK/LOAD" 
“"RANMX/D,AMX/RAMX,ALU/A, SWX/ALU.EXP,SCK/LOAD" 

*RAMX/D_ AMX /PAMX .EBVX/AMX EX, EALU/B, SMX/EALU, SCK/LOAD" 
"RBMX/D, BMX/RBMX,ALU/B, SMX/ALU.EXP,SCK/LOAD" 

“RAMX/D, AMX/RAMX,KVX/@1, BMX/KMX,ALU/A~B, SMX/ALU,SCK/LOAD" 
"RAMX/D, AMX/RAMX, KMX/@1, BMX/KMX,ALU/OR, SMX/ALU,SCK/LOAD*" 
“RAMX/D,AMX/RAMX.SXT ,OT/@1,ALU/A,SMX/ALU, SCK/LOAD" 
"SMX/EALU,SCK/LOAD" 

“SMX/FE,SCK/LOAD" 
"EBMX/FE,EALU/NABS.A-B, SMX/EALU, SCK/LOAD” 

"KMX/@1, EBMX/KMX , EALU/B, SMX/EALU, SCK/LOAD® 
"KMX/@1,BMX/KMX,ALU,’B, SMX /ALU, SCK/LOAD" 

PAMX/LA,ALU/A, SMX/ALU,SCK/ LOAD" 

“AMX/LA,KMX/@1 , BMX/KMX,ALU/AND, SMX/ALU,SCK/LOAD" 
“BMX/LC,.ALU/B. SMX/ALU. EXP,SCK/LOAD" 

"SMX /EALU, EBMX/KMX,SCK/LOAD,KMX/.F,EALU/B" 
“RAMX/Q,AMX/RAMX,ALU/A, SMX/ALU, SCK/ LOAD" 

“RAMX/Q, AMX/RAMX , BMX /KMX,KVX/®@1,ALU/AND, SMX/ALU,SCK/LOAD" 
"RAMX/Q.AMX/RAMXEBMX/AMX.EXP,EALU/B, SMX/EALU,SCK/LOAD" 
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SC_Q( EXP) (B) 
SC_Q+K[]} 
SC_Q-K[ ] 
SC_Q.OR.K[] 
SC_Q.SXT[] 
sc_R[] 

SC_RC[ ] 

SC_R[ ]).AND.K[] 
SC_R[ J (EXP) 
SC_RC[ ] (EXP) 
SC_SC+1 
SC_SC.ANDNOT.FE 


SC_SC.ANDNOT.K[ ] 


SC_SC+FE 
SC_SC-FE 
SC_SC+K[ J 
sc_ScC-k{[ J 
S5C_SC.OR.K{ j 
SC_SC-SHF.VAL 
SC_SHF.VAL 
SC_STATE 


SC_STATE.ANONOT. 


*RBMX/Q, BMX/RBMX,ALU/B, SMX/ALU.EXP,SCK/LOAD" 
“RAMX/Q,AMX/RAMX, BMY /KMX,KMX/@1,ALU/A+B, SMX/ALU, SCK/LOAD" 
"RAMX/Q,AMK/RAMX , BMX /KMX,KMX/@1,ALU/A-B, SMX/ALU, SCK/LOAD" 
*RAMX/Q,AMX/RAMX, BMX /KMX,KMX/@1,ALU/OR,SMX/ALU,SCK/LOAD" 
“RAMX/Q,AMX/RAMX.SXT,DT/@1,ALU/A,SMX/ALU,SCK/LOAD" 
"SPO.R,/LOAD. LAB, SPO. RAB/©1,AMX/LA,ALU/A, SMX/ALU, SCK/LOAD" 
"SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/B, SMX/ALU,SCK/LOAD" 
“ALU/AND,AMX/LA,SPO.R/LOAD. LAB, SPO. RAB/@1 ,BMX/KMX,KMX/@2, SMX/ALU,SCK/LOAD" 
"SPO.R,/ LOAD. LAB, SPO. RAB/@O1,AMX/LA,ALU/A, SMX/ALU.EXP,SCK/LCAD" 
“SPO.R/LOAD.LC,SPO.RC/@1, BMX/LC,ALU/B, SMX/ALU.EXP,SCK/LOAD" 
"EALU/A+1,SMX/EALU,SCK/LOAD" 
“EBMX/FE,EALU/ANDNOT , SMX/EALU,SCK/LOAD" 

"KMX/@1,E BMX /KMX, EALU/ANDNOT , SMX/EALU,SCK/LOAD" 
"EBMX/FE,EALU/A+B, SMX/EALU,SCK/LOAD" 
"EBMX/FE,EALU/A-B, SMX/EALU, SCK/LOAD" 
"KMX/@1,EBMX/KMX, EALU/A+B, SMX/EALU,SCK/LOAD" 
YKMX/@1,EBMX/KMX, EALU/A~B,SMX/EALU,SCK/LOAD" 
"KMX/@1,EBMX/KMX,EALU,/OR, SMX/EALU,SCK/LOAD" 
“EBMX/SHF.VAL,EALU/A-B, SMX/EALU,SCK/LOAD" 
"EBMX/SHF.VAL,EALU/3B,SMX/EALU,SCK/LOAD" 
"EALU/A,MSC/LOAD.STATE,SMX/EALU,SCK/LOAD" 

K[ J "EALU/ANDNOT ,ESBMX/KMX ,MSC/LOAD.STATE, SMX/EALU,SCK,’L.OAD, KMX/@1" 


SC&STATE_STATE-R[] (EXP) "LAB_R[@1],AMX/LA, EBMX/AMX.EXP,MSC/LOAD. STATE, EALU/A-8, SMX/EALU,SCK/LOAD" 


°-SD_... THRU VA_ 


eee 


SD_NOT.SD “SGN/NOT.SD* 

SD_SS “SGN/SD.FROM.SS" 

SS_0&S5D_0 "“SGN/CLR.SD+SS" 

SS_ALUIS “SGN/LOAD.SS" 

SS_SD “SGN/SS.FROM.SD" 

SS_SS.XOR.ALU158&S0_ALUI5 "SGN/SS.XGR. ALL" 

STATE_O(A) “AMX /RAMX.OXT,OT/LONG, ESMX /AMX.EXP,EALU/B,MSC/LOAD. STATE" 


STATE_AMK.EXP 
STATE_D(EXP) 
STATE_FE 
STATE_K[ ] 
STATE_Q(EXP) 


STATE_SC.VIA.KMX 


STATE_STATE+1 


“EBMX/AMX.EXP,EALU/B,MSC/LOAD.S TATE" 
"RAMX/D,AMX/RAMX,ESMX/AMX.EXF,SALU/B,MSC/LOAD. STATE" 
“EBMX/FE,EALU/B,MSC,’ LOAD. STATE" 
"KMX/@1,EBMX/KMX,EALU/B,MSC/LCAD.STATE" 
"RAMX/Q,AMX/RAMX,EBMX/AMX.EXP,EALU/B,MSC/LOAD. STATE" 

"MSC/LOAD.STATE,EALU/B, EBMX/KMX , KMX/SC" 
"EALU/A+t1,MSC/LOAD.STATE" 


STATE_STATE.ANONOT .FE "EBMX/FE,EALU/ANDNOT .MSC/LOAD. STATE" 
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CCE 


STATE_STATE.ANS'NOT KE 


STATE_STATE+FE 
-FE 


STATE_STATE 


STATE_STATE 
STATE_STATE 


.OR 


oR 


;SKPC STATES 
STATE_SKPLONG 


STATE_STATE 


-AN. 


;EDITPC STATES 


STATE_FIRST 


STATE_PREDEC 


STATE STATE. 


STATE_STATE 
STATE_STATE 
STATE_STATE 
STATE_STATE 
STATE_STATE 
STATE_STATE 
STATE_STATE 
STATE_STATE 
STATE_STATE 
STATE_STATE 
STATE_STATE 
STATE_STATE 


.OR 


«GR 


.OR 


;MATCHC STATES 
STATE_INNEROBU 
STATE_INNERSRC 


STATE_OUTER 
SWAPD 


VA_ALU 
VA_O 


¥V4_D.0xT[ ]+Q 
VA_D.ANDNOT.K[] "“RAVA/D, 


VA_D+K{ } 
JA_D+LC 
VA_D+Q 


AN. 
AN. 
.AN. 
- AN. 
AN. 
OR. 
.OR. 
OR, 
.OR. 
OR. 


MRMX/@1,ERC/ARMX,EALL, ANDNOT,MSC/LOAD.STATE" 


VEAMA/ Pegs aie AtG, IoC, LOA Ceo ATE? 
"EEMX/FE,EALU/ARWB NSC, LOAD. STATE" 
STATE_STATE+K[(] “KM St, 
STATE_STATE-K[ J] “KMX/O1, 


»FE 
KE] 


SKP LONG 


S700 

6704 

veo hoe 
NOTPSEDEC 
PREDECZER 
ACUINP 
CEST 
SSTDOBL 
rag 

CAT 
-MOVE 
PATT1 
-PATT2 


n—~AC 
C owt 


"STATE_K 
"STATE_K 
"STATE_K 


"CK; 3YTE 


"VAK LOA 
MRANX, D3, 


"RAK, 


yA MRD, 
u} RAWX / D, 
we Ry ie 


ESMX/KMX, EALU/At3,MSC LOAD. STATE" 
ESMX/KMX,EALU,A-BMSC/ LOAD. STATE" 
“EALU/OR,E8MX/FE,MSC/LOAD. STATE" 
"KMX/@1, EBYX/KMX, EALU/OR ,MSC/LOAD. STATE" 


"STATE_K[.4]" 
"STATE_STATE.ANONOT.K[.4]" 


"STATE_K[ZEX0]" 
"STATE_K({.857" 
"STATE _STATE.ANONCT.K[.3F]" 
"STATE _STATE.ANDNOT.K,.7F]" 
"STATE _STATE.ANDNOT.K) 6)" 
"STATE_STATE.ANONOT.K[.7F]" 
fe) "STATE _STATE.ANDONOT.K[ .CO}" 
"STATE_STATE.GR. ul 
"STATE_STATE.OR. 
"STATE_STATE.OR. 
"STATE_STATE.C%. 
"STATE_STATE.OR. 
"STATE _STATE.OR. 
"STATE_STATE.OR. 
"STATE_STATE.OR. 


~ 
ecm 
Ww 


x > a Ta ae 

er" 38 * core eeires 
° i . 
Be 

nd = = 


>~ 

sap 
NO -4 OFM ~) Mf 
ese OO ert ie 


a, 
Lored.® 
[Z=ERO]" 


~& WAP" 


ys 

AMX /RAMX, A! J/A,VAK, LOAD” 

AWK RANK. Q47 OT; 81, EVX/REMX,ALU/A+8,VAK/LOAD" 
AMX /RA'EX, BME RUK KA S1,ALU/ANDNOT, VAK/LOAD" 
ANK/RAMX  KMK St, BMX, ENX, ALU/A+B,VAK/LOAD" 

VEX PAMA, 6", LO, ALU, A+3,VAK/LOABD" 

AN X/RAMK REV GSN REVX ALU/A+B,VAK/LOAD" 
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VA_K{[ ] 

VA_LA 
VALLA.LAND.LC 
VA_LA.ANDNOT.K[ ] 
VA_LA+) 
VA_LA-D 
VA_LA+K[ ] 
VA_LA~K[ ] 
VA_LA+K[ ]+1 
VA_LA-K[ ]-1 
VA_LA+°C 
VA_LA+Q 
VA_LA-Q 
VA_LB+9.0XT 
VA_PC 

VA_Q 
VA_Q.ANDNOT.K[ ] 
VA_0+0 
VA_Q+K[ ] 
VA_Q-K[ J 
VA_Q4LC 
VA_94+L8 
VA_Q-LB 
VA_Q+LB.PC 
VA_Q+PC 
VA_R[ ] 
VA_RC[ ] 
VA_VA+4 


"KNX /@1, BV X/KMK,ALI*B.VAK, LOAD" 
WAIIX LA, ALU/A, VAK/LOAT" 
"AMK/LA,BYVX/LC,ALU AND, VAK,/LOAD" 

HARIX/LA,EMX KMX,KVX-G1,ALU/ANONOT, VAK/LOAD" 
"AMX/LA,REMX/D, COMA, RSVX, ALU, At+3, VAK/LCAD" 
eA hard ae ALU/ 4-3, VAK/LOAD" 
"ANAS LA, EMX/KMA, RAMEE 3T,ALU/A48,VAK/ LOAD" 
"AMX, LA, BUX /KMA, KIX, S1,ALU/A-6, VAK/LOAD" 
"AMX LA, PBNX/EMX, KK) D+ ALU ASBet  VAK <, LOAD" 
"ANX, LAL BV X/KMEZ, WAS @1,ALU/4-5-1,VAK/LOAD" 
"ANA. LA.BYX/PC,ALU: A+B, VAAs LOAD’ 
"AMX/ LA, REMX/Q,EMX. SEMX,4LU,A+3,VAK,/LOAD" 
“VAK/LOAD,ALU/ATB, AUKR/LAL EMM, ROMX,R3BMX/Q,SHF/ALU" 
"BMX LB, ALU/A+B. AMX. RAMX.OXT, DT ‘BYTE, VAK/LOAD" 
"BMX, PD, ALU/B,VAKSLOAD" 
"RAMX OQ, AM K/RAMA,ALU/A, VAK/LEAD 
"RAVX/G AEX RAMA, BX /ST, MK. RMA, ALU /ANONOT,VAK/LOAD" 


ek LOAD ALU/A+B, AVA/RAVX, OVX. QBMXRAMX/Q, RBMX/D, SHF/ALL" 


URAVA QO, ANA/RAMK KMS /E1 SVE, AN, ALU/ATS, VAK/LOAD" 
"RAMX/Q, BK RAM WORE Bt Sted RMX ALU/A-BVAK/LOAD" 
"RANK /Q. ANX/RAWK, B8N%/LC,ALL,A+8, VAK/LOAD" 

"RAUK, Qy2NX/RAYA,BMA/LB, ALU, A+B, VAK/LOAD" 
"DANX/Q,AMX/RAM“X,BMA/LE,ALU A-8, VAK/LOAD" 

URAMX °S, AMX /RAMX, 84X/2C.0R.LB,ALU/A+B, VAK/LGAD" 
"RAMX/Q,AMX/RAMX, BMX /PC,ALL/A+8, VAK/LOAD" 
“SPO.R/LOAD. LAB, SPO. RAB/®1,AMX/LA, ALU/A, VAK/LOAD" 
"SPQ_R/LOAD.LC, $PO.RC/@1 , BMX,/LC, ALU/B, VAK/LOAD" 
“PCK/VA+4" 


"Non-transfer Functions" 


B.FORK 
BYTE 


CACHE. INVALIDATE 


CALL 

CALL[ ] 

Cc. FORK 

CHK .OD0.ADDR 
CHK.FLT.OPR 
CLK.UBCC 
CLR.FPO 
CLR.1B0-1 


"LAB_R(SP1),QK/ID,CLR.IB.CCOND,PC_PC+N,SUB/SPEC,JU/B. FORK" 

“OT/SYTE" 
"MCT/INVALIDATE,VAK/NOP" 

"SUB/CALL" 

“CALL,J/@1" 

"SUB/SPEC,JU/C. FORK". 

“MSC/CHK.0O05.ADOR" 

"MSC/CHK.FLT.OPR" 

"CCK, LOAD.UBCC" 

"MSC/CLR.FPD" 

"IBC/CLR.O.1,1EK/ISTR"” 
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CLR.180-3 "IBC, CLR.O-3" “DISCARD -11 INSTR & OPERAND 
CLR.182-3 “TBC/CLR.2.3" :11 MODE DISCARD ISTREAM OPERAND 
CLR.1B2-5 "TBC/CLR.1-5.COND" 72ND PART OF Q/D IMMEDIATE 
CLR.IB.COND "YT BC’CLR. 1-5. COND" 

CLR.IB.OPC "Z3C/CLR.O, TEK/ISTR" 

CLR.1B.SPEC "IT BC/CLR.1" 

CLR.NEST.ERR "MSC/CLR.NEST. ERR" 

CLR.SD&SS "SGN, CLR.SD+SS" 

EXCEPT .ACK "TEK,EACK" 

FLUSH.I8 "IT BC/FLUSH, VAK/LOAD, IEK/ISTR® 

INHIBIT.1B “MCT /MEM, NOP" 

INTRPT.ACK "LEK/TACK" 

INTRPT.STROBE "IEK/ISTR" 

IRD "TROO,CLnX.UBCC,1RD1,SUB/SPEC,J/A. FORK" 

IRDO "LA_R(SP2)8LB_R(SP1),O&VA_LB,SC_ALU(EXP),FE_LA(EXP),SS_AU15" 
IRD1 OMSC/ITRD,QK/ID, MCT, ALLOW. IB. READ, I3C/CLR. 1-5. COND, PCK/PC+\* 
IRD.11 "CA _R(DSTISLB_R(SRC),0_LB.PC, VAK/LOAD, Q_IB.DATA,SC_K[.10},°CK/PC+N,MSC/IRD,SUB/SPEC,J/DPO" 
LOAD.I8 “VAK,NO2,MCT/READ.V.NEWZC" 


LOAD.1B.11 “YAK, NOS ,MCT/READ.V.NEW?C" 
LONG "DT/ LONG" 

POLY. DONE "ACF,/CONTROL, ACM, POLY. DONE‘ 
RETURN{ ] "SUB/RET,U/@t” 
RETURNO "SUB/RET,J/O" 
RETURN1 "SUB, RET,J/1" 
RETURN2 "SUB/RET,J/2" 
RETURN3 "SUB/RET.JU/3" 
RETURNS "SUB; RET, J/8" 
RETURNQ "SUS, RET, J,/9" 
RETURNF “SUB/RET.U/OF" 
RETURN10 "SUB/ RET, JU/10" 
RETURN12 "SGS/RET, 3,12" 
RETURNI8 "SUB RET,JU/18" 
RETURNIF "SUB/RET,U/1F" 
RETURN20 “SUB, RET,u/ 20" 
RETURN24 "SUS/RET, 5/28" 
RETURNGO "SUB, RET, U/40" 
RETURNGO "SUB, RET. U,60" 
RETURNG1 "SUB, RET, 2/61" 
RETURNICO "$cB, RET.U/100" 


RETURN10C 


“SUBSRET e7 TOC” 
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RETURNIOE 
SET.CC( INST) 
SET.CC(LGNG) 
SET.CC( ROR) 
SET.FPO 
SET.N.AN9D.Z 
SET.NEST.ERR 
SET.N&Z 
SET.PSL.C( AMX) 


STOP.IB 

TEST.TB.RCHK 

TEST.TB.WCHK 

TRAP. ACC[ ] 

WORD 

WRITE.DEST 
"Branch 


ACCEL? 
ACC.SYNC? 
AC.LOw? 
ALIGNED? 
ALU? 
ALU.N? 
ALUI-0? 
BCOSGN? 
C31? 
CONSOLE .MODE? 
C0? 

OL)? 

O22 

D2-0? 

b3? 

3-9? 
ore 
CDATA.TYPE? 
D.BO? 
D.B1? 
D.B2? 


"SUB/RET,J/10E" 
“CCK/INST.DEP,DT/INST.DEP" 
"CCK/INST.DEP,DT/LONG" 
"CCK/ROR" 

“MSC/SET.FPD" 

"CCK /TST.Z" 
"MSC/SET.NEST. ERR" 

"CCK /N+Z2_ALU" 
"CCK/C_AMXO" 

"CCK /SET.V" 

"IBC; START" 

"rgc/stToR" 
"MCT/TEST.RCHK,VAK/NOP" 
“MCT /TEST.WCHK,VAK/NOP" 
“ACFE/TRAP.ACM/@1" 

"DT /wORD" 


"LAB_R(SP1),QK/I0,CLR.IB.CONS, PC_PC4+N,SUB/SPEC, J/wWRD" 


Enable Macro Definitions" 


"BEN ACCEL" 


"BEN ACCEL" -,J3/3" 
"“BEN/ INTERRUPT” ;,J3/3" 
“BENS TS. TES1" ae he a a 
"BEN/ALU" 

"BEN/ ALU" 5 ,J4/07" 
"BEN, ALU1—-0" 
“BEN/DECIMAL" > ,u2/2" 
"BEN, C31" 

"BEN, PSL.MODE" ;,u5//1B" 
"BEN, Da=0" 7 ,ud/CE” 
"BEN/MUL" 

"BEN, DS-0" »,J4/08" 
“BEN 03-0" ;,U3/08" 
TSEN« DS=0" 7 »U4/07" 
FEN SSO" 

"BEN/SIGNS" ‘03 /70" 
"BEN “DATA. TYPE" 

ABet, ou) Les” > J3/OE" 
SCE O.3" Lest 7, de/0D" 
"Sanco. Sr rTes” 7,U4/0B" 
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DBL? 
D.BYTES? 
D.NE.0? 

c ALU? 
EALU.LN? 
FALU.2? 
ENC .D0P1? 
FPD? 

1B. TEST? 
INT? 
INTERRUPT .REQ? 
120? 
180.031? 
TRI? 
LR2=17 
LAST.REF? 


MODE.LSS.ASTLVL? 


WU? 
NEST. ERR? 
PC .MOCDES? 
PSL.C? 
PSL.CO? 
PSiL.MODE? 
PSL.N? 
PSL.V? 
PSL.2? 
PTE.VALID? 
QUAD? 
Q31? 
RLOG. EMPTY? 
ROR? 

SC? 

SC .GT.0? 
SC.NE.0? 
SIGNS? 
SRC.PC? 
SS? 
STATEO? 
STATE? 
STATE1=-0? 
STATE2? 


"BEN/DATA. TYPE" 
"BEN/D.BYTES" 
"BEN, SiGNS" 
"BEN, EALU" 
"SEN EALU" 

"BEN “EALU" 
YBENS ESS, DEES 
PEENLASS . REF™ 
“BEN/1B.TEST" 
"BEN “INTERRUPT ” 
“BEN INTERRUPT" 
YSEN, aco" 

"BEN ALU" 

 ReENe LR 
"BEN; i eeo it 


"BEN/LAST.PEE™ 


* 


3,US/05 
> 34/08" 


»J3/5" ;PREFERED FORM 


7 tb 


. aye y* 


ays" 


« 
t 


"EEN/REI" 


"BENS MuL" 

"BEN “LAST.REF" 
“BEN! FC. MODES” 
"BEN/PSL.CC" 
"Sey Psi.Cc" 
“BEN? PSL.MCDE* 
"BEN/PSL.CC" 
"BEN/PSL.CC* 
“BEN/PSL.CC" 
"BEN/TS.TEST* 
"BEN/ DATA. TYPE" 
"BEN, SIGNS" 
"BEN, ALUI~-O" 
"BEN,/ROR" 
"BEN; SC" 

“ BEN/SC" 

“BEN, MUL" 
"BEN,SIGNS" 
"BEN,/SRC.PC* 
"BEN/EALU" 
“BEN/STATE3-0" 
“BEN, STATE3-0" 
"BEN/STATE3-0" 
"BEN,/STATE3-0" 


, 


oo we wt ee we we 


,Jv2,0C0" 


sea oO" 


1U4/CE" 


»w4/7" 

»J4/0D" 
»J4/08" 
»JS/OF" 


,u3/3" 
»J4/7" 


.J3/3" 


COMP MOOE, 
»J4/CE" 
»J4/0E" 
,J4/00" 
»J4/0C" 
,J4/0B" 


Wee fa 


BEN ON SRC 


R = PC 
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STATE3? 
STATE3-0? 
STATE4? 
apes ee 
ATE6? 
STATELT)? 
STATE7-4? 
T8.TEST? 
VA31? 
VASt=H=307 
2? 
ZONEO? 
ALEG_D 
ALEG_LA 
ALEG_LAB 
ALEG_Q 
ALU_OIK) 
ALU_0O7rD+1 
ALU_D.AND.Q 
ALU_D.OR.MASK 
ALU_D[]L8 
ALU_D[ ]MASK 
ALU_D[ jRC[ ] 
ALU_DI IR{[j 
ALU_O-R[ | 
ALU_LA-iC 
ALU_LA.ANO.LC 
ALU_LAF jK{ J 
LUC EAP ILE 
ALU_MASK 
ALU_MASK+1 
ALU_NOT.K{ J 
ALU_NCT.LA 
ALU_NO7T.MASK 
ALU_NOT.Q 


ALU_9+D "2AMX/Q, 


ALU_Q-SC 
ALU_Q[ Ji2 
ALU_G[ JMASK 
ALU_Q.ANO.MASHK 


"BEN/STATE3-O" ;,u4/07" 
"BEN, STATE3-O" 

"BEN STATE7~-4" 
"BEN/STATE7-4" 
"BEN/STATET~4" 

“STATET-42" 

"BEN/STATET—4" 
"BEN, TB. TEST" 


“SENS PSLZNGDE* culo Ors 
"BEN PSL. MODE" iS 7/07” 
UE 2 2" 

"SEN/DECIMAL® twleg a 
WEMX /RATAX | RAMX/D" 

H ANX/LA rT) 

"AMX/LA" 


"AMX /RAMX,RAMX/ 9" 

"KIVX/ZERO, BYX/KAX ALU, B" 

MAMX,/RANX.OXT.DT/LONG, REMX/O, BYX/RBMX,ALU/A+B+1" 
"RAMX/D,AMK/RAVX, REVA/QO, BVX/RBEMX, ALU/AND" 
YRAMX/D, AMA /RAIAX, 8 4 MASK,ALU/CR" 
"RAMX/D,AviA, RAMX.SVYxX-/LB,ALU/@1" 

"RAMX/D,AM™X RAWK,2ZMX-MASK,ALU/@G1" 
HAMX/RAMX,RAMX.9O. LC _Rcof 32], 5MX/LC, ALU/@1" 

"AMX /RAMX,RAMKX,/D,LAB_R'22], -BMX/LB,ALU/@1" 

BMX /RDK.RAMK/D, LAS RE E1),AMX/LA, ALU/A-B" 
WAMX/LA,BM4,LCO,ALU, 4-8" 

“AMX/LA, BMX LO,ALU, AND" 

MANX /LA, BMX KMX,AMX,S2,ALU/@1" 

MARK / LA. BMX “LC ,ALU/ FT" 

"BMX /MASK,ALU,; 3" 
"AWK, RAN oK OAT, Oe xe 
WAMIX/SRAMK. ORT, OT 44 
rie? /LA, ALL, NOTA" 
MAMX SRA, Ox, DEA ONS ek MPR ALU/ORNOT " 
"RAMK/@, AMY, RAV S.ALUY NOTA" 

AWK SRAMX ,ON4/P BM Rene nee 
"KMX/ SC, EMX KNX, RAMK, O,ANX/RANX,ALU/A-B" 
ORAMK/G AMX: Ratt. “BX LS. ALU/O1" 
"RAMX/Q,AMASRAMK, SMX, MASK, ALU/S1" 
"RAMX/C,AMA. RANK. Bx MASK, ALU/AND” 


ong, BMX/MASK,ALU/A+841" 
ONG, KMX/@1,BMX/KMX, ALU/ORNOT" 
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ALU_Q.OR.MASK 


ALU_Q.O2NOT.MASK 


ALU_Q.XOR.RC[] 


ALU_Q.XOR.R(SC) 


Atu_Q[ ]<i] 
ALU_Q[ ILC 
ALU_Q[ JRC[ ] 
Atu_G[}8[] 
ALU_R(SC) 
ALU_RLOG 


ALU_R[ ].AND.MASK 


"RAMX/Q,AMA/RAMX, S104. MASK, ALU/OR" 

"RANA/Q AMA, RAMS , BMX /MASK ,ALU/ORNOT" 
"LC_RC[31],AMX/RAVX,RAMX/Q,BMX/LC,ALU/XOR" 
"LAB R(SC),E4X/LB,AMX/RAMX, RAMX/Q,ALU/XOR" 
MRAMX/Q,AVX, RAMX,KMK, 22, BMX/KMX,ALU/@1" 
MRAMX/Q, AMX RANK, BMX/LC,ALU/@1 " 

MANX /RAMK,RAMX/Q,LC_ RCI S2],BMX/LC,ALU/@1" 

"AMX /RAVK,RAMK/Q.LAS_RI 32), BMX/LS,ALU/31" 

"SPQ.AC/LOAD.LAB,S°PO.ACN/SC,AMX/LA,ALU/A" 

"MSC/READ.8iLOG,ALU/B" 
"SPO.R/LOAD.LAS,SPO.RAS/@1,AMX/LA, BMX/MASK,ALU/ AND" 


ALU_R[].OR.MASK "SPO.R/LOAC.LAB,SP0.RAS,01,AMX/LA,BMX,/MASK, ALU/OR" 
ALU_R[{ ].ORNOT.MASK "SPO.R,/LOAD.LAB,SPO.RA3B/@1,ANX/LA, BMX/MASK,ALU,/CRNOT" 


ALU_R[ J-K[ ] 
ALU_R[ J+K[ ] 
ALU_SC 
BLEG_D 
BLEG_LB 
BLEG_LC 
BLEG_Q 
CPSYNC 
DELAY 
D_O-K[ ] 
D_ACC 
D_O-L8B 

D_DO{[ ]RCT{] 
D_D.ANC.*{ ] 
D_O.LEFT.¢ 
D_D.08&.R{ J 
D_0.S5XT[j+«[]} 
D_D.xXOF.RI{ ] 
O_LA+D 
D_LA.OR.D 
D_MASK 
D_MASK+1 
D_NOT.RC[ J 
0_Q.OR.D 
O_MO 
O_R[J.LEFT 
O_R{J]-OR.D 


*SPO.R/LOAD. LAB, SFPO.RAB/@1,AMX/LA,KMX/@2, BMX/KMX, ALU; A-B" 
"“SPO.R/LCAD. LA8,SFO.RAS/@1,AMX/LA,KMX/€2, BMX/KMX, ALU / A+B" 
"KVX/S5C, BMX, KMX,ALL/B" 

"BMX /RBMX,RSMX/O" 

"BMX/LB" 

"BMX/LC" 

"BMX /REMX ,RSMX/Q" 

MACE SS UNC! 

"CALLE OELAY |" 

UAMK/RAMX. OAT, KMX/@21, BMX/KMX,ALU/A-B,O_ALU" 

“DKSACCEL" 
"PAMK/O, AMX 'RAMY,S 
"ALU DLEV]RO{@2).c 
"CEMX/O, SMX REVS 
°OAPLEE Veoh eee” 
“REVX/D, BMX 'RBMX. SPSL R/LOAD.LAB,SPO.RA3/E1 ,AMX/LA ALL, OR, O_ALL" 
HO AMX /D, AMX /RANX.SKXT, OT, @1,KNX/G2,3MX/KMX,ALU/A+5.D_ALL" 
"RAMX/D,AMA RAMX, SPO.R/LOAD.LC.SPO.RC/@1, BMX/LC, ALU, AIR, D_ALU" 
HAMX/LA,RBMK/D, BMX ‘ROMX,ALU/A+B,D_ALU" 

"AMX/LA,RBMX/D, BMX/RSMX,ALU/OR,O_ALU" 

"BYX/MASK,ALU/B,O0_ALU" 

“AMX/RAMX.OXT, BMX,/MASK,ALU/A+B+1,D_ALU" 
"AMX/RAMX.OXT,SPO.R/LOAD.LC,SPO.RC/@1, BMX/LC,ALU/OGRNOT,D_ALU® 
"RAMX/Q,AMX/RAMX,ALU/OR, SHF/ALU,DK/SHF , BMX/RBMX,REMX;D" 
"OK/NCP" ‘ 
“SPO.R/LCAD. LAB, SPO.RAB/@1,AMX/LA,ALU/A, SHF/LEFT, 9K, SHF" 
“SPO.R, LOAD. LAB. SPO.RAB/@1,AMX/LA, RBMX/D, BMX/RBMX , ALU/OR,D_ALU® 


WX ,/LE,ALUsSA-B,D_ALU" 


Cc 


PO.R/LOAD.LAS,SPO.RAB/@1,AMX/LA,ALU/AND, O_ALU" 
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D_R[].ORNOT.MASK "SPO.R/LOAD.LAB,SPO.RA3/@1,AMX/LA, BMX/MASK,ALU/ORNOT ,D_ALU" 


D_SC "KMX/SC,S8MX/KMX, ALU/B, SHF/ALU, OK/SHF" 
EALU_STATE-K[] "“ESMX/KMX,KMX/@1,MSC/LOAD. STATE, EALU/A-B" 
EBMX_K[ ] "KMX/@t, EBMX/KMX" 


ENOOVR “SUB/CALL,J/SCOFE" 
ERLOOP "SUB/CALL,U/ERLOOP" 
ERROR1 "“SUB8B/CALL.JU/ERRORI" 
ERROR2 “SUB/CALL,JU/ERROR2" 


LAB_R( PRN) "SPO.AC/LOAD.LAS,S°PO.ACN/PRN" 

LAB_R(PRN+1) "SPO.AC/LOAD.LAS,SPO.ACN/PRN+1 " 

LAB_R(SP1+1) "SPO.AC/LOAD.LAB,SPO.ACN/SP1+41" 

LAB_R(SRC!1) "SPO.AC/LOAD.LAS,SPO.ACN11/SRC.OR.1" 
LAB_R(SP2) "SPO.AC/LO49.LAB,SFO.ACN/SP2.SP2" 
LAB_R(SP2.SP1) "SPO.AC/LOAD.LAB,SPC.ACN/SP2.SP1" 

MESSAGE! "D_K[ZERO},CALL;MSGCOM]” 

MESSAGE2 "D_K[.1],CALL{MS5GCOM)" 

MESSAGE3 "D_KE.2},CALL[MSGCOM]” 

MESSAGE4 "9 KE.3}],CALL{MSGCO"] " 

MESSAGES "BD K[.4},CALL[MSSCOM]" 

MESSAGE7 "D_K[.6},CALL[MSGCOM}" 

MESSAGES "ODO K[.7].CALL[MSSCOIM]" 

MESSAGEQ "D_K[.8],CALLIMSSCOM}" 

MESSASE10 "D_K[.9].CALL[MSGCOM]" 

NEWTST “SUB/CALL,.J/SCOPE" 

NEWTST[ ] "NEWTS’ ,RCLOFJ_K[31 ]“ 

NOP “DK/NOP" 

Q_ACC “OK/ACCEL" 

Q_O[ JQ "RAMX/D,AMX,RAMX, BMX /RENMX, RBMX/Q,ALU/@1,Q_ ALU" 
Q_D[ JRCL] "RAMX/D,AMK/RAUX,SPO.R/LOAD.LC,SPO.RC/@2, BMX/LC,ALU/@1,Q_ALU" 
Q_K(SP1) "KMX/SP1.CON, 2MX/KIVX,ALU/B,Q_ALL" 

Q_MASK+1 HAMX/RAMX.OX%T, BM: MASK,ALU/A+B+1,Q_ALU" 

Q_not .mask "“amx/ramx.O0<«t,om«x,mash,alu/ornot,q_alu" 
Q_Q.AND.LC "RAMX/Q,A4MA. RAMX, SMX/LC,ALU/AND,Q_ALU" 
Q_Q.ANOD.MASK "RAMX/Q,AMX, RANK. 3MK/MASK,ALU/AND,Q_ALU" 
Q_Q.ANO.R{ J "R3MX/Q,54X,'RBMK,SPG.R/LOAD.LAB,SPO.RAB/@1 ,AMX/LA,ALU,/AND,Q_ALU" 


Q_Q.ANONOT.RC[] "RAMX/Q. AMA, RAMK,SPFO.R/LOAD.LC,SPO.RC/@1, BMX/LC, ALU/ANONOT .Q_LALU" 
Q_Q.LEFT2 "QK/ LEFT 2" 


Q_Q.xXOR.D "RAMX/Q AMA RAMX,.REMX/D, BMX/REMX, ALU/XOR,D_ALU" 
Q_Q.xXCR.RE } "QK/SHF ANAK /RANX, SAUX OG, BMX/LB,ALU/XOR, LAB_R[@T]” 
RC[ ]_O-K{] "AMX /RAMX ONT KMK 32, 8%/KMX,ALU/A~B,RC[@1]_ALU" 
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RC[ ]_0+0 
RC[J]_0.AND.LA 


"RAMX/O,AM. “RAMX,RBMX/Q, BMX/RBMX,ALU/A4+B,RC[@1]}_ ALU" 
"RBMX/D, BMX /RBMX,AMX/LA, ALU/ANO,RC[@1}]_ALU" 


RC[ }_D.ORNOT.MASK "ALU_D.OFNOT.MASK,RC[@1]_ALUL" 


RC{]_D.XOR.LAB 
RC[]_D.XOR.LC 
RC[{ ]_D+MASK+1 
RC[]_LA+D 

RC[{ ]_LAB.XOR.LC 
RC[{ ]_MASK 

RC[ ]_NOT.0 
RC[]_NOT.D 

RC[ ]__NOT.MASK 
RC[ ]_Q+LC 
RC[]_Q-.ANO.LA 
RC[]_Q.0R.SC 
RC[ ]_Q+MASK 
RC[ ]_Q+MASK+1 
RC[{}_Q.XOR.LAB 
Rc{]_Q.xOR.LC 
Rc[]_Sc 

RC{ ]_SHF 

R[ ]_ALU.RIGHT2 


. ANONGT.Q 
D.LEFT 
OR.K[] 


oO. 
x 

.XOR. LAB 
O.XOR.LC 
LA.OR. Kt 
L 
: 


}_0 
ihe 
ie 
he 
]_0 
}_ 
i 
ie 
JINOT.LA 
}_Q 

]_9 


SETMCR[ ] 


“ALEG_D,BLEG_LB,ALU/XOR,RC[@1]_ALU" 
"ALEG_D,BLE3_LC,ALU/XOR, RC[@1 ]_ALU" 


“RAMX/D,AMX/RAMX, BMX/MASK,ALU/A+B+1,SHF/ALU,SPO.R/WRITE.RC,SPO. 


"AMX/LA,RBMX/D, BMX/RSMX,ALU/A+B,RC(@1]_ALU" 
"ALEG_LA,BLEG_LC,ALU/XOR,RC[@1]_ALU" 

"ALU_MASK,RC[@1 ]_ ALU" 

"AMX/RAMX.OXT,OT/LONG, ALU/NOTA,RC[@1]_ALU" 
"ALU_NOT.D,RC[@1]_ALU" 

"BMX /MASK , AVX/RAMX.OXT,OT/LONG, ALU/ORNOT,RC[@1]_ALU" 
"RAMX/Q,AMX/RAMX, BMX/LC,ALU/A+8,RC[@1]_ALU” 
"RBMX/Q,BMX,/RBMA,AMX/LA,ALU/AND,RC[@1 ]_ALU" 

“RAMX/Q, AMX /RAMX.KMX/SC,BMX/KMX,ALU/OR,RC[O1]_ALU" 
"RAMX/Q, AMX “RAMA, BMX “MASK, ALU/A4B, RC[@1]_ ALU" 


“RAMX/Q,AMX/RAMX,EMX/MASK,ALU/A+B+1,SHF/ALU,SPO.R/WRITE.RC,SPO. 


“ALEG Q.SLE3_LB, ALU; XOR,RC[@1 ]_ALU" 
"ALEG_Q,BLEG_LC,ALU/XCR,RC[@1]}_ALU" 

"ALU_SC,RC(31t]_ALuU" 

"SPO.R/WRITE.RC.SPO.RC/S1" 

"SHF/RIGHT2, SPO.R/WRITE.RAB, SPO.RAB/G1" 

“RAMX/D, AMX. RAMX, OMX/RSMX,ALU/AND, SPO. R/WRITE.RAS, SPO.RAB/@1" 


RC/@1* 


RC/@1" 


"RAMX/D,AMX/RAM©.SPO.R,/LCAD.LC,SPO.RC/@Z, BMX/LC,ALU,;AND,R[@1]_ALU" 


]_ -0. ANONOT.MASK "RAMX,D,ANMX/RAMX, BYX,MASK,ALU/ANONOT,R[@1]_ALU" 


"RAMX/D,AMX/RAMX,RBMX/Q. BMX/RBMX, ALU/ANDNOT,R(@1]_ALU" 
"RAMX/O, AMX, RAMX,ALU/A,SHF/LEFT,SPO.RAB/@1,SPO.R/wRITE. RAB" 
"RAMX/D, AMX, RAMX, KMX/@2.BMX/KMX,ALU/OR,R[@1]_ALU" 


ORNOT.MASK "RAMX/D,AMX/ RAMA, BYX/'MASK, ALU/ORNOT,R[@1]_ALU" 


"ALEG_D,BLEG_LB,ALU,XOR,R[@1]_ALU" 
"ALEG_D,BLEG_LC,ALU/XOR.R[@1]_ALU" 
"R[@1]_ALU,AMX/LA, BMX/KMX,KMX/@2,ALU/OR" 
“ALEG LA, BLEG_LC,ALU/XOR,R[@1]_ALU" 
“AMX/LA,ALU/NOTA, SPO. R/WRITE.RAB, SPO. RAB/O1" 
"ALEG Q,BLEG_L8,ALU/XOR,R[@1}_ ALU" 
"ALEG_Q,BLEG_LC,ALU,/XOR,R[@1]_ALU" 
"SPO.R/WRITE.RAB, SPO. RAB/@t" 

"SUB/RET ,J/4" 

"KMX/.1, EBMX/KMX, EALU/A~B, SMX/EALU, SCK/LOAD" 
"RI OA]_K[@1],CALL,J/SETMCR® 
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SETRCF/ } 
SETRXCS ] 
SETTXCS{ } 


"SC_K[21],CALL,U/SETRCF" 
ORTOA]_K[@1],CALL.U/SETRXCS" 
"RIOA]_K{@1],CALL,U/SETTXCS" 


SUBTEST "CALL,J/SUBTST" 


TRAP. FPA 
VA_D.OXT[]} 
VA_D.OXT[]+K[] 
VA_R[]+K[] 


BRANCH DEFINITIONS 
ALU,2Z? 
ALU.C? 

01-0? 


"ACF /CONTROL,ACM/7" 
"ALU_D.CXT[ 91], V4_ALU" 
"ALU_D.OXT[@1]+kK{,92],VA_ALU" 


"SPO.R/ LOAD. LAB,SFO.RAS, @1,KMX/82, BMX/KMX,AMX/LA,ALU/A+B,VA_ALU” 


“BEN/ALL" ; NOTE J/XXB NESSECARY 
"BEN/ALU" 
"BEN/D3-0" 


(LNOO) SNOILINIS3SG 01314 WOU TOYLNOD DILSONDVIGOYOIN 


CHAPTER 9 
MISCELLANEOUS 





GEE 


LOGIC DIAGRAM 
I-3 








LOGIC SYMBOL 
i ee Se ae | 


GND = PIN8 
15 14 12 11 
Sy So 
{1-1 Ig iF '5 1g \/ \/ 


TRUTH TABLE 


EIS: Sof !3 '2 to hale lal¥s ¥2 %1 Yo 







XK KM MX XX KPIZ 2 2-2 
D3 Dz DyDg X x x ID3D2 D1 Dg 
x 020,090, x x {D20,090, 
X X 01D9D.4D.2 x ]D,09 0.40.2 
X X X DgD.4D.2D.3]090.,0..0.3 








H = HIGH X = DON'T CARE 
L = LOW Z = HIGH IMPEDANCE STATE 


D, AT INPUT |, MAY BE EITHER HIGH OR LOW AND OUTPUT 


Ym WILL FOLLOW THE SELECTED D,, INPUT LEVEL. 


IC-26516 


LNdLNO ALVLSIYL HLIM dJHD Y3LSIHS LIG-YNOA OLSSZ 


SNVYDSVIG LINDYID GALVYDALNI O8Z/LL-XVA 


VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


26S10 BUS TRANSCEIVER CHIP 


"—~T »4-pD 
> 
> 


OUTPUTS | INPUTS = ye ig 


L= LOW 

X = DON'T CARE 

Y = VOLTAGE OF BUS 
(ASSUMES CONTROL BY 
ANOTHER BUS TRANCEIVER) 


1C-26810 
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VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


74LS181 ALU CHIP 


OUTPUTS 


CARRY 
COMPARATOR GENERATE 







CARRY 
PROPAGATE 


WORD FUNCTION 
INPUTS 19 { OUTPUTS 
$3 S2 Sit SO M CIN 
VCC= PIN 24 
GND =PIN 12 
en | 
FUNCTION 
SELECT 
INPUTS 
T4161 7418) 
TABLE OF LOGIC FUNCTIONS TABLE OF ARITHMETIC OPERATIONS 











t L L Lt t t t L f= Aminus 1 f=A 

L t L H L L L H ft = AB minus 1 f=A+B 

L L H L L L H t f= AB minus 1 t=a+s 

L t H H L L H H f = minus 1 (2's complement) f = minus 1 (2‘s complement) 
L H L L L H L L f= A plus [A + B) f= A plus AB 

bt oH oL H t& HH L- H | *=AB plus (A +6) f= (A+8] plus AB 
L H H oOL L H HL f= A minus @ minus 1 f = A minus B minus 1 
L H WH oH L H H H {| ft=a+é f = AB minus t 

H wbLeeoe H OL L tL | f=A plus (A+B) t= A plus AB 

H OL t oH Hook tL #H | f=AplusB f=A plusB 

H ot Hw it H t HW kL | £=AR pis (A+B) f= [A+8) ps AB 
H t 4 4H H -bL H 4H | f=A+B ¢ = AB minus 1 

H H L L H H L L fA pls At f =A plus At 

H H L H H H L H f= AB plusA f={a+8) plusA 

H H Het H MH HoL f=A6 plus A f= (A+B) pas A 

H 4 4H #4 H H HH H {f#A t=A minus 1 

With mode control (M) high: C,,, irrelevant With mode contro! (MI and C;,, low 

For positive logic: logical 1 = high voltage + Each bit is shifted to the next more significant position. 


logical 0 = jow voltage 
For negative logic: logical 1 = low voltage 
logical 0 = high voltage 1C- 741618 
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VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


74182 LOOKAHEAD CARRY CHIP 


PIN DESIGNATIONS 


[een Te Fon 


GO, G1, G2, G3 ACTIVE-LOW CARRY GENERATE INPUTS 
PO, P1, P2, P3 ACTIVE-LOW CARRY PROPAGATE INPUTS 
CIN CARRY INPUT 

COUTX, COUTY, COUTZ CARRY OUTPUTS 

GOUT ACTIVE-LOW CARRY GENERATE OUTPUT 
POUT ACTIVE-LOW CARRY PROPAGATE OUTPUT 
Vec SUPPLY VOLTAGE 

GND GROUND 






































VCC= PIN 16 
GND= PIN 08 


IC- 74182 
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VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


74LS670 4 X 4 REGISTER FILE CHIP 


DATA INPUTS 
OUTPUT 


WRITE SELECT 


revo SELECT 


OF WRITE ENABLE 
OF READ ENABLE 





vcc GND 


ie TRUTH TABLES 


WRITE FUNCTION TABLE READ FUNCTION TABLE 
(SEE NOTES A, B, AND C) (SEE NOTES A AND D) 


WRITE INPUTS READ INPUTS OUTPUTS 
Q1 Q2 Q3 Q4 


& L L WOB2 WOB3 WOB4 
WiB2 W1B3 W1B4 


W2B2 W2B3 W2B4 
W3B2 W3B3 W3B4 


Z Z Z 





A. H= HIGH LEVEL, L = LOW LEVEL, X = IRRELEVANT, Z = HIGH IMPEDANCE (OFF) 

B. (Q = D) = THE FOUR SELECTED INTERNAL FLIP-FLOP OUTPUTS WILL ASSUME THE STATES 
APPLIED TO THE FOUR EXTERNAL DATA INPUTS. 

C. Qg = THE LEVEL OF OQ BEFORE THE INDICATED INPUT CONDITIONS WERE EXTABLISHED. 

D. WOB1 = THE FIRST BIT OF WORD 0, ETC. 


1C-74LS670 
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VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


82S23, 82$123 256-BIT BIPOLAR PROM CHIP 


CE Ay A3 Ao Ay Ao 
os) e ® e e e 
(15) (14) (13) (12) (11) (10) 


Ein 


32 x 8 ARRAY 
(1) (2) (3) (4) (5) (6) (7) (9) 
e @ @ @ @ @ e@ e@ 
Bo By Bo B3 By Bs Bs By 


THE 82S23 USER OPEN COLLECTOR OUTPUTS, Ycc*‘'6) 
THE 825123 USER TRISTATE OUTPUTS. GND = (8) 


(N) = DENOTES PIN NUMBERS 


1C-82S23 
828123 
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VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


85S68 64-BIT EDGE-TRIGGERED D-TYPE REGISTER FILE CHIP WITH 
TRISTATE OUTPUTS 


A0 
Al 


A2 
A3 
WE 
D1 

D2 
D3 
D4 
Os 
OD 





ADDRESS 






OUTPUT 







LAWRITE ENABLE 





DATA INPUT 


VCC 18 
GND 9 


TRUTH TABLE 


| MODE | OUTPUTS 


OUTPUT STORE DATA FROM LAST ADDRESSED LOCATION 
WRITE DATA DEPENDENT ON STATE OF OD AND OS 


READ DATA DATA STORED !IN ADDRESSED LOCATION 
OUTPUT STORE Hi-Z 
OUTPUT DISABLE | Hi-Z 





1C-85568 
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VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


DEC 8646 FOUR-BIT TRISTATE BACKPLANE INTERCONNECT 
TRANSCEIVER CHIP 


TRANS 
PARITY 
PIN 10 


PIN 3 


PIN 7 


PIN 13 


PIN 17 


PIN 41 


PIN 19 


PARITY GEN 
CKT 


BUS 4 PIN 16 


BUS 3 PIN 14 


BUS 2 PING6 


BUS 1 PIN 4 


REC 
DATA1 
TRANS 1 aa a ae [>C q> 
Ogee i ele 
DATA 2 
TRANS 2 O O 
TES eT fe Tes 
LATCH LATCH DATA 3 
DATA 4 
TRANS 4 i= [>° qd> 
TRANS 
LATCH 
ENABLE L a PIN] CHL > REC 
RECEIVE PARITY 
TRANS CLK PARITY CHECK | CHECK 
CLK H 


CKT 
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PIN 2 


PIN 8 


PIN 12 


PIN 18 


PINS 


1C-DEC8646 


VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


93406 1024-BIT ROM CHIP 


ADDRESS OUTPUT 





CHIP SELECT 
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VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


9403 FIFO BUFFER CHIP 


Do - Da 


Os 





° 
m 
n 


o 
x 
mn 


Parasilet Data inputs 
Serial Data Input 
Paraitel Load tnput 


Serial input Clock (Operstes on 
Negative. Going Transition} 


Sertal Input Enable (Active LOW) 
Transter to Stack Input (Active LOW) 


Seria) Output Enable Input 
{Active LOW) 


Transfer Out Serial Input 
(Active LOW} 


Transfer Out Parallel Input 
Master Reset (Active LOW) 
Output Enable (Active LOW} 


Serial Output Clock Input 
(Operates on Negative-Going Transition) 


Paralies! Data Outputs 
Serial Dats Output 


input Register Full Output 
(Active LOW} 


Output Register Empty Output 
(Active LOW) 


VBD = Pin 24 
VSS = Pin 12 
CO = Pin Number 













©» 
@ - 
crs 
ex. INPUT DATA 
() Tz INPUT 
7s CONTROL INPUT REGISTER 
— STACK 
© = 
CONTROL 


OUTPUT REGISTER 





OUTPUT 
CONTROL 









OUTPUT DATA 





1C.9403 
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VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


DC101 ARBITRATOR CHIP, PART 1 


BUS TR I5L 
BUS TR 14L 
BUS TR 13L 
BUS TR 12L 
BUS TRI1L 
BUS TR 10 L 
BUS TRYL 
BUS TR8L 
BUS TR7L 
BUSTREL 
BUS TROL 
BUS TR4L 
BUS TR3L 
BUS TR2L 
BUSTRIL 
BUS TROL 


INPUT 
FROM SBI 


RCLKH 
TCLKH 
SEND TRH 
SEND HOLD H 


CONTROL 
SIGNALS 


OOoQOoQoQoQoQQqQododo0o O00 00 O00 


TRSEL8 

TR SEL 4 NEXUS TR# 
TRSEL 2 JUMPER SELECTED 
TRSEL 1 


alae 
wie staal 





LSD 38D 2SD MSD 


11 
e BUS TRL OUTPUT TO SBI 


(YOUR BUS TR L) 


Cee arg OK | OUTPUT TO 
NEXUS LOGIC 


1C-DC-101 A 
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9VE 


+VCC aR 
() C) AL C} 
TRSEL8L ie BUS TR7 L | 23 | ee = 5 vce 








g8e rae BUS TRG L | 22 | 
TR SEL2L aH >So L 
ue oH BUS TRS t [27] 


RCLK L | 14 | ou 


+V¥CC 


SEND TR H 


Terk H[ 16 | 


*c-OC-105 B 


2 LYHVd ‘dIHD YHOLVULIEHY LOLDG 


(LNOD) SAVYHOVIC LINDHID G3LVYDI3ILNI OSZ/LE-XVA 


Lye 


BUS TRIZL| 04 | 


RTH 


BUS TR11L} 05 | 


BUS TR10 L| 06 | 


BUS TRS L 


BUS TRE LE 08 | 


Ri 








P2H 
PTH 


- | 15 [ARB OK L 


€ LUVd ‘diHD HOLVULISGUY LOLOG 


(LNOD) SAVYEOVIG LINDYID GALVYOILNI O8Z/LL-XVA 


8vE 





+VCC 





svoo—[ia] 


: 2 i] ENAST H 











RCSTAH [17}-- 


ENDATAH |15}-— 


ENACLK H [14}— 


BOINL 
INITOL 
BINtT L 
BIAKO tL 
BIAKIL 
BIRQOL 














BIAKEL 
BINIT L <e- 
BDIN L Ed > Seine a ee 


Q 
fem i 
© 

oO 
2 
Oo 





























VECTOR HL] 1 18LJ vcc 
VECROSTB H 


17D ROSTA H 
16LJENASTH 
ISTIENADATA H 
14 JENACLK H 
13(DENBCLKH 
12D) ENBDATA H 
11[DENBSTH 
C9 10[7) ROSTB H 


-_.—{06] BIAKOL 
—_——-_—{3] BIRO L 





























= fiijenpst x 


e 
=e. VECTOR H 
| yp 1 ——{02] vecraste 44 


—{04] INITOL 


Voor 


dIHD LdNYYIALNI €000G 


(LNOD) SAVYOVIC LINDYID GALVYDILNI O8Z/LL-XVA 


6vE 


BDAL2 L 


BDALIL 


BDALO 1 [04] 


BWTBT L [05] 


BDOUT L [09] 


BDIN L 





vec 
GND 


DECODER 


SEL6L 
116] SEL4L 


SEL2 L 
VECTOR H 20(-) vec 

114] SELOL BDAL2 L 19 ENBH 
BDALIL 1BLIRXCX H 
BDALO L 170 SEL6 L 
BWTBT L 16[SEL4L 
BSYNC tL L]6 157 JSEL2L 

BDIN L 1410) SELOL 
BRPLY L 13[2] OUTHB L 
12,7] OUTLB LL 


= BDOUT L 
{12] ves GNb [10 TC Inwo 


Seal A inate "cond asks 


VECTOR H 












OUTHB L 


OO 
e- eae Ay - In 


IC. OCO004 


diIHD TODOLOYd vO00d 


(LNOO) SAVYSVIC LINDYID GALVYDIALNI O8Z/LL-XVA 


14]svt H 


JAZ [19] 


[03] MATCH H 
DAT1H 
MENB t, 113] 1 
ov > 

HS] 2V2 ae JAIL] 20 vcc 

| >0 JA214 G2 19 TJJA3 Lo 
MATCH H[J3 18B}DATO H 
REC H 52 RECH (4 T7RJOATIH 


JO7}DAT2 H XMIT HS 16 FJuv3 H 


ee aA Clore" 
7 Birt ed He Ea .. 
eat |La 











: a 

aus2. fos) ie - >. 
1) > cD paT2 4? 14Bjiview 

> : [f- vec {fo}- cno Bus3 1. C8 13) MENS LE 


Bus2 1. (9 120} BusoL 
JA2L 02] 
GNo (10 iP} Bust 1 


DATZ HOS 15[JVv2 H 


1 OCoOS 


diHD Y3IAIZISNVUL 90000 


(LNOO) SAVYEOVIC LINDHID GALVYDSILNI OBZ/LL-XVA 


